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Abstract
Idiomatic competence poses a unique challenge on the second and foreign language
learning process (Liontas, 1999). Multiple researchers have explored the perceptions and beliefs
of language learners regarding idioms (Kömür & Çimen, 2009; Liontas, 2002a; Liontas, 2007).
Other scholars have studied the role of technology in learning idioms (Amer, 2014; Andarab &
Rouhi, 2014; Khoshnevisan, 2018a; Liontas, 2006). Additionally, researchers have widely
investigated the impact of augmented reality (AR) on literacy development (Cheng & Tsai, 2014;
Solak & Cakir, 2015). However, a thorough review of the related literature indicates few
researchers have, to date, explored language learners’ perceptions about the use of Augmented
Reality (AR) technology to learn idioms.
In this inquiry, I aimed to provide a bridge between the study of idiomaticity and the
practice of increasing language learners’ motivation via augmented reality (AR). On the one hand,
there exist concepts and theories concerning idiomaticity, AR, and motivation for learning a
second language. On the other hand, there exist procedures and successful practices about using
AR in language education and idioms. This study was a theory-to-practice bridge filling the
existing praxis. The participants of this study were 50 Iranian students studying in the United States
at the graduate level. The students engaged in learning English Vivid Phrasal (VP) idioms by means
of traditional flashcards (control group) and AR-infused flashcards (experimental group).
I aimed to achieve three goals. Employing a mixed-methods inquiry, I first investigated
possible changes in the participants’ level of idiom achievement—between two different methods
vii

(traditional and AR-infused flashcards). Second, I researched possible changes in the participants’
motivation levels between the two groups. Third, I explored the perceptions and experiences of
the participants about the use of AR-infused flashcards to learn English VP idioms. Employing an
explanatory descriptive case study, I delved into the participants’ experiences, perceptions, and
beliefs about the technology used. I employed four types of data-collection practices—(1) idiom
pre-test to test the participants’ prior idiomatic competence, (2) idiom post-test to measure possible
changes in the participants’ idiomatic competence, (3) Instructional Material Motivation Survey
(IMMS) to calculate the possible increase in the participants’ motivation level and (4) semistructured interview to explore the participants’ experiences. I used independent/paired samples ttest and MANOVA test to analyze the quantitative data and the Constant Comparative Method
(CMC) to analyze the qualitative data. As such, a mixed methods study was employed to measure
the participants’ idiom achievement and motivation and explore the participants’ experiences
about using AR-infused flashcards in learning English VP idioms.
The results indicate both traditional and AR-infused flashcards increased the participants’
English VP idiom achievements. However, the results revealed no significant difference between
traditional flashcards and AR-infused flashcards when learning English VP idioms. Nonetheless,
flashcards were useful in learning English VP idioms. The discoveries strongly suggest that ARinfused material—compared with traditional flashcards—increased the motivation level of the
participants. More specifically, the data provided evidence that 1) The traditional flashcards made
a statistically significant difference in the participants’ cognitive attainment in terms of English
VP idioms, (2) AR-infused material is more effective on the participants’ motivation level in
comparison to the traditional flashcards, and (3) AR-infused flashcards resulted in an increase in
the participants’ motivation. Univariate analyses suggested that the increase occurred only for the
viii

two subscales of IMMS (attention and relevance). The other two subscales of IMMS (confidence
and satisfaction) did not show significant differences in the control and experimental groups.
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Chapter 1: Introduction
Background of the Study
We use idioms as a colorful and figurative form of language to express our feelings and
artfully depict our thoughts. Idioms are commonly and widely exploited in the English language.
Fraser (1970) postulated in early generative approaches, idioms were considered anomalies, and
often they were discarded. The reason was that idioms posed a significant challenge for language
theories. In early generative approaches and Chomskyian views of language, syntax and lexis were
categorized as two separate components. However, recent idiom frameworks tend to place closer
scrutiny on idioms as it is deemed that the role of idioms is key. The latter view eliminates the
sharp distinction between idioms and regular phrases by destabilizing the binary distinction
between syntax and lexis (Wulff, 2012). Titone and Connine (1994) state idioms have figurative
meanings not easily comprehended from examining the constituent words and their composition
in the phrase. Despite the ubiquity of idioms in the English language, idiom learning has emerged
as a sticking point for most learners of second languages. With that in mind, students need to learn
idioms—an essential parts of the English language—in order to be competent in a second
language. Burke (1998) states that it is unlikely that language learners comprehend an American
movie, news, or a conversation with a native speaker because English is interspersed with
nonstandard language, that is, idioms and slangs. By the same token, idiom interpretation seems
demanding. The complexity of idiom processing and comprehension is the underlying reason that
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English language educators must introduce idioms and facilitate the process of idiom
comprehension. Ignoring idioms in the English language learning process can be considered a
great disservice to language learners. Liontas (2017) put forth five distinct reasons to advance his
rationale concerning making idioms a mainstay of the L2 curriculum. He notes teaching idioms
helps learners gain insight into idiomatic and creative expressions in the English language, go
above and beyond the literal meanings, facilitate idiom production, examine learners’ mental
images linked with those phrases, and develop learners’ idiomatic competence. Multiple idiom
related studies (Burke, 1998; Fraser, 1970; Liontas, 2017; Titone & Connine, 1994; Wulff, 2012)
about idioms indicate both linguists and idiomatologists have recently placed emphasis on the
importance of idiomaticity in SLA.
Theoretical Framework of Idiomaticity
Idioms are considered part and parcel of the English language. Idioms have not gained
sufficient attention in language education yet. Idiomaticity requires offering a more solid definition
of the elusive terms such as ‘idiom’ and ‘idiomaticity.’ In this section, I shed light on these terms
as a point of departure for my discussion. The vast literature on the term ‘idiomaticity’ supplies us
with divergent—and often perplexing—views. The pertinent literature is interspersed with terms
such as “prepositional verbs,” “proverb,” “allusions,” “phrasal verbs,” “dead metaphors,”
“similes,” “binominals,” and “habitual fixed collocations.”
Idiomaticity has not been considered a top priority for linguists. Weinreich (1969)
mentioned in a linguist’s point of view who is preoccupied with Chomskyan views, idioms are
nothing but stumbling blocks. This statement assumes the term idiomaticity might appear to be
dissimilar from the viewpoint of linguists and idiomatologists. Weinreich noted idiomaticity is an
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important topic in language education because there are so many idioms in our everyday
conversation.
Stengel (1939) placed emphasis on the importance of idiomaticity in the second language.
He connects the term idiomaticity to the discomforts of culture change. He details that language
learning in an adult’s life is accompanied by shame and discomfort because speaking idiomatically
is an anachronism to adults. He further noted that idiomatic expressions are secret speech and may
trap the users. The symbolic and metaphoric nature of idioms are incomprehensible for many
second language learners. Many second language learners reported that they are often confused
about the figurative meaning of idioms and they are, oftentimes, forced to use or analyze them.
second language learners reported that they feel the strange effect of idioms.
Liontas (2015) highlights the distinction between idiomaticity in L1 and L2. He sheds light
on the fact that the concept of idiomaticity in L2 has remained undefined and unfalsified only
because idiomatologists have failed to collaborate and develop a common vision similar to such
concepts as input, output, learning, and acquisition.
The term idiomaticity can be divided into two different categories. Linguistically speaking,
idioms are characterized as single words in some respects, and other times they behave like
assembled phrases (Wulff, 2012). However, idioms can be lexically and syntactically modified.
For instance, in case of the idiom walk a tightrope (cope with/to be in a difficult situation), it can
be modified as to walk a legal tightrope. The adjective ‘legal’ was added before the noun. This is,
however, not to say that all idioms are modifiable. For example, one cannot modify the idiom
shoot the breeze (*The breeze was shot). Idioms appear to exhibit a range of features and
specifications rather than one. The second meaning of idiomaticity is closely linked with the
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Second Language Acquisition (SLA) context. There are multiple definitions and views with
respect to the term idioms and idiomaticity. In what follows, I present a critical overview of the
term

idiomatic

competence.

Canale

and

Swain

(1980)

contended

that

communicative competence is comprised of four prominent competencies: grammatical,
sociolinguistic, discourse, and strategic competence. Liontas (1999, p. 441) argued, by extension,
idiomatic competence can be characterized as “the ability to understand and use idioms
appropriately in a cultural manner similar to that of a native speaker.” It can be inferred that the
definition belongs to “sociolinguistic competence” proposed by Canale and Swain (1980).
Similarly, it appears that the definition is consistent with Bachman’s (1990) framework of
“Language Competence” (p. 87).
According to Liontas (1999), language learners need to acquire a rather large degree of
proceduralization by continuous practice and constant exposure to move from the control level to
the next. Practice helps declarative idiomatic knowledge to slowly become procedularized.
Declarative idiomatic knowledge then becomes controlled idiomatic knowledge. Finally,
automatic idiomatic knowledge arises from controlled idiomatic knowledge through practice and
exposure. Liontas claims that the goal of the automization of idiomatic knowledge is to develop
an idiomatic knowledge system to be utilized efficiently with the least amount of effort in idiom
processing and interpretation. In short, the proceduralization move from declarative idiomatic
knowledge to autonomous idiomatic knowledge is known as the process of idiomatization termed
by Liontas (1999).
Stated another way, the process of idiomatization reflects the extent to which a second
language learner acquires idiomatic competence (Liontas, 1999). The definition of the related
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terms is reserved for the discussion above as it appears that the discussions and definitions suffice
to conduct the present study. I, therefore, jumpstart the dialogue and move on to how
idiomatologists view these “tricky little devils” (Kadden, 1996).
Statement of the Problem
Picoult (2010) argues that it is problematic that native speakers never explicitly say what
they mean and instead they use idioms. This makes understanding idioms a critical issue for
nonnative speakers. Idioms are commonly and widely used in the English language. Some phrases
(idioms) have figurative meanings and are not easily understood from examining the constituent
words and their composition in the phrase (Nippold & Duthie, 2003; Titone & Connine, 1994).
Advanced technology is permeating in both academic and non-academic settings.
Technology has changed the face of education. Recently, language education has lent itself to
Augmented Reality (AR) and QR codes (e.g., Chen, Teng, Lee, & Kinshuk, 2011). AR has been
extensively utilized in education. However, only recently has AR been harnessed in language
education (e.g., Akçayır & Akçayır, 2017; Bacca, Baldiris, Fabregat, & Graf, 2014; Hadid,
Mannion, & Khoshnevisan, 2019; Khoshnevisan, 2019c; Koutromanos, Sofos, & Avraamidou,
2015). While the impact of AR in language education has already been scrutinized in multiple
studies (Akçayır & Akçayır, 2017; Barreira at al., 2012; Khoshnevisan & Le, 2018), the role of
AR in language education is yet to be discussed (Khoshnevisan & Le, 2018).
The Purpose of the Study
My intent in this mixed methods inquiry is to explore the use of AR on learning Vivid
Phrasal (VP) idioms (Liontas, 1999). The current study has the potential to enrich the extant
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literature and apply the Idiom Diffusion Model (IDM) to international students. More specifically,
the goals of the present study are as follows:
1. To examine if the Idiom Diffusion Model can be applied to international students who
are learning English VP idioms in the United States.
2. To provide us with evidence for or against the Idiom Diffusion Model.
3. To advance the affordances and limitations of AR concerning learning VP idioms.
4. To explore the perceptions and measures the motivation level of international
students when using AR-infused material to learn English VP idioms.
Liontas (2002a) reported the results of his studies back in 1997, 2001, and 2002 to
demonstrate the process of idiom comprehension. The Idiom Diffusion Model (IDM) provides
language teachers with an all-inclusive account of diverse levels of English VP idioms: Lexical
Level (LL), Semi-Lexical Level (SLL), Post-Lexical Level (PLL), and Meta Post-Lexical Level
(MPLL). This is, however, not to say that there is only one model regarding L2 idiom processing.
It is, however, worth mentioning that Liontas’s model was the only L2 idiom processing model in
the late 1990s. Liontas (2002a) stated that IDM is associated with second language acquisition,
and it does not deal with L1 idiom processing. Accordingly, Liontas differentiates this model of
idiom processing from the other proposed models proposed by both linguistics and
psycholinguists. He further highlights that the point for second language learners is whether they
can even detect a phrase as an idiom in context. He further maintains that second language learners,
predominantly, decode the figurative meaning of idioms by juxtaposing the L2 idiom with its
counterpart in learners’ L1. There are several prominent factors that are key in finding the
figurative meaning of an idiom such as familiarity with idioms in L1, connecting L2 idioms with
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its L1 equivalent, and language learners’ prior knowledge. Prior to IDM, other idiom processing
hypotheses and models dealt with and emerged from L1 language education. IDM is the first idiom
processing and comprehension model that dealt with second language education.
In terms of second language idiom processing and comprehension models, there are three
important models (Idiom Diffusion Model, Dual Idiom Representation, and Literal Salience
Model). In this study, I entirely hold to Vivid Phrasal (VP) idioms and the Idiom Diffusion Model
(Liontas, 1999). The applicability of the IDM in learning English VP idioms has already been
scrutinized in different languages: Greek, Spanish, German, and French (Liontas, 1999, 2001);
Greek (Katsarou, 2013); Korean (Türker, 2016). Nonetheless, the pertinent literature concerning
learning English VP idioms about international students is sparse. Above all, this study recruited
Iranian students with Persian as their L1 in an ESL context.
Significance of the Study
Drawing on the Idiom Diffusion Model of idiom processing (Liontas, 1999), I intended to
incorporate AR into the English VP idiom learning process. Additionally, I revisited the major
tenets of the Idiom Diffusion Model to examine its applicability in learning English VP idioms with
regard to international students. The findings of the previous studies (Katsarou, 2013; Liontas,
1999, 2001, 2002a, 2002b, 2002c, 2002d; Türker, 2016) may be either confirmed or disconfirmed
by the results of the current investigation. This study investigated the impact of AR on learning
English VP idioms.
Idiomatic competence poses a unique challenge on the second and foreign language
learning process. Prior studies have explored language learners’ perceptions and beliefs regarding
idioms (Kömür & Çimen, 2009; Liontas, 2002a; Liontas, 2007). How technology can positively
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influence the process of learning idioms has been broadly researched (Amer, 2014; Andarab &
Rouhi, 2014; Khoshnevisan, 2018a; Liontas, 2006). Furthermore, multiple researchers have
investigated the impact of AR on different language skills (Cheng & Tsai, 2014; Solak & Cakir,
2015).
No researcher, to date, has conducted a study that explores the perceptions of international
students about using AR in learning English VP idioms. There is a paucity of literature concerning
the perceptions of students using the AR-infused material to learn English VP idioms. This study
is the first inquiry to unlock the perceptions of Iranian English language learners about the ARinfused material when learning English VP idioms.
Research Questions
I intended to identify factors pertinent to idiom learning while using AR-infused flashcards
in this study. My purpose, in this study, was to focus on both cognitive attainment and perceptions
of Iranian learners about the idiom learning process using technology. Ultimately, I aimed to
discover the factors that might contribute to increasing language learners’ motivation and idiom
learning. To this end, I employed a mixed methods inquiry to measure the cognitive attainment
and motivation of the study participants and explore their perceptions about using AR-infused
flashcards. In so doing, I addressed the following three research questions:
1. What is the effect of AR-infused idiom material on Iranian language learners’ VP idiom
achievement?
2. What is the effect of AR-infused idiom material on Iranian language learners’
motivation in terms of attention, relevance, confidence, and satisfaction?
3. How do Iranian English language learners studying in the United States describe their
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experiences using AR-mediated context to comprehend English VP idioms?
Hypotheses
The following hypotheses were created for the quantitative section of the study:
1. Students learning English VP idioms with AR-infused flashcards achieve higher
scores in idiom tests compared with students who have been exposed to traditional
flashcards.
2. Students learning English VP idioms with flashcards (either traditional or ARinfused) gain motivation.
3. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of attention.
4. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of relevance.
5. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of confidence.
6. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of satisfaction.
Organization of the Study
In Chapter One, I offered an overview of the research background, the purpose of this
dissertation, and the significance of this study. I also presented the research questions that guided
this study. In Chapter Two, I present an overview of the L2 idiom processing hypotheses and
models, including the Idiom Diffusion Model. Where applicable, I also referred to and review the
most common L1 models (Idiom List Hypothesis, Lexical Representation Hypothesis, Direct
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Access Model, Idiom Decomposition Hypothesis, Configuration Model, Hybrid Model), and
technologies such as augmented reality (AR) in language learning and Cognitive theory of
multimedia. In Chapter Three, I present the methodology and research design of the current study,
including the context in which this study was conducted, the participants who were recruited, the
treatment used, the procedure of data collection, and the methods employed to analyze them.
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Chapter 2: Review of Literature
Idiomaticity has long held the interest of linguists and psycholinguists alike. Linguists have
been pursuing constructs exemplifying the structure of language. Conversely, psycholinguists have
sought to understand the internal cognitive structure of language learners when acquiring
knowledge. Multiple studies have explored major factors in the process of idiom learning from the
perspectives of both linguists and psycholinguists. There are two fundamental approaches to define
and present both the representation and processing of idioms. These two approaches are
compositional and noncompositional.
Major Lines of Research on SLA and Idiomaticity
Noncompositional Approach
Noncompositionality confirms the arbitrary nature of the figurative meaning of idioms. It
further assumes that language learners process and then comprehend idioms by the retrieval of the
figurative meaning rather than processing their components (lexical items). Literal meanings of
the constituent parts of an idiomatic expression play no major role in retrieving the figurative
meanings. The noncompositionality approach to idiom processing is linked with linguists
(Chomsky, 1980; Fraser, 1970; Glucksberg, 1993; Van der Linden, 1992) and psycholinguists
(Bobrow & Bell, 1973; Gibbs, 1980; Swinney & Cutler, 1979).
That the idiomatic meaning and syntactic characterization of an idiom are directly mapped
onto each other results from the assumption that idioms and long words are similar (Newmeyer,
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1972). As such, kick the bucket syntactically behaves the same as ‘die’ that is implied in the idiom
kick the bucket. However, this view is rejected when an idiom takes other syntactic forms. For
instance, Boby spilled the beans is syntactically a different form from the beans were spilled by
Boby. Nunberg, Sag, and Wasow (1994) argued that this syntactic flexibility in the behavior of
idioms has a long history in linguistics. The possibility of syntactic behavior transformation of
idioms is deeply rooted in the assumptions of arbitrary relationship that exists between idiom
constituent parts and their figurative interpretations (Chomsky, 1980). The literal processing of the
constituent parts of an idiomatic expression cannot solely address how figurative meaning is
accessed.
Compositional Approach
As discussed above, noncompositionality cannot adequately explain idiom processing. In
addition, idioms possess an internal semantic structure and literal processing supplements the
comprehension process. Compositionality posits that the constituents of an idiom actively help to
shape the nonliteral meaning of the idiom. Idiomatic meaning is accessed only when the literal
analysis of the lexical items (components of an idiom) and figurative meaning of idioms are both
processed. Multiple studies have bolstered different assumptions of compositionality approach to
idiom processing (Cacciari, 1993; Cacciari & Glucksberg, 1991; Cacciari & Tabossi, 1988; Gibbs,
1993; Gibbs & Nayak, 1989; Gibbs, Nayak, Bolton, & Keppel, 1989; Nunberg, 1979; Wasow,
Sag, & Nunberg, 1983). According to Titone and Connine (1999), the compositional approach is
contingent upon this view that figurative meanings are constructed by both the literal meaning of
the components of idioms and the construal of the meaning of these words in the context they are
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expressed. In this domain, much of the research has focused to unearth the internal semantic
structure of idioms and how this difference comes into play in the course of processing.
Idiomatologists have proposed multiple hypotheses and models regarding the nature and
process of idioms in both L1 and L2. These models have enormously informed the pedagogies of
idioms in SLA. It is, thus, essential to give a comprehensive account of the idiom processing
hypotheses and models proposed in L1 and L2. In this section, I delineate the most prominent
hypotheses and models of L1 and L2 idiom processing.
L2 Idiom Processing and Comprehension
Learning idioms in different contexts (L1 and L2) is an oft-neglected topic in idiom
processing hypotheses and models by both linguistics and psycholinguistics. This subject deserves
detailed investigation as a change of context culminates in dramatic changes in the process of
idiom comprehension. While our understanding is well developed in L1 idiom processing models
(Idiom List Hypothesis, Lexical Representation Hypothesis, Direct Access Model, Idiom
Decomposition Model, Configuration Model, Hybrid Model), more empirical studies are yet to be
conducted to enhance our understanding about L2 idiom processing procedure when they meet
brand new technological tools. To realize that, the following paragraphs detail L2 idiom processing
models followed by L1 idiom processing models that pertain to the results, interpretation, and
conclusion of this study later in Chapters Four and Five.
Idiom Diffusion Model (IDM)
The Idiom Diffusion Model (IDM) is the first L2 idiom processing model that was
introduced to the world of idiomaticity by Liontas in 1999. IDM posits L1 and L2 idiom processing
are distinctly different. In multiple studies, Liontas corroborated and explained the underlying
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principles of the IDM (Liontas, 2002a; Liontas, 2007). Liontas (2002a) claimed that the existing
difficulty in idiomaticity emanates from the lack of agreement on how idiomatologists define
idioms. Liontas claimed that he did not intend to provide us with a novel definition of idioms. He,
however, intended to present different levels of idioms for SLA researchers and educators
alike. Liontas presented a category of idioms for learners who acquire a second language. He
termed this novel category of L2 idioms vivid phrasal (VP) idioms. Liontas (1999, p. 40) detailed
and delimited the definition of Vivid Phrasal (VP) Idioms as follows:
(1) VP idioms are not monomorphemic or polymorphemic expressions. For example, a pad
or a flop do not fall under VP idiom categorizations.
(2) VP idioms as the name suggests are vivid because they evoke and elicit a mental image
as soon as the utterance is heard.
(3) Single-word expressions that bear a figurative meaning were ruled out from VP idioms.
VP idioms are only multilexemic phrases.
(4) Second language learners can glean the figurative meaning of VP idioms neither by
guessing based on the literal processing of their lexical items nor by analyzing their
grammatical structure. There exist two distinct meanings—one conventionalized and
metaphoric meaning as well as one literal and common meaning—for every VP idiom.
Then, Liontas put forth a continuum named the conceptual lexical-image continuum. He
already conducted a series of studies from 1996 to 1998. These studies were carried out with 35
participants who studied Modern Greek to develop and present the following hypotheses (Liontas
1997, 2001). He proposed a model including three main hypotheses that attempted to unite idiom
studies and investigations in L1 and L2 context alike. Liontas (2002a) gave the definition of the
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Conceptual Semantic Image (CSI) distance. CSI distance explains the distance between an idiom
in a second language and its counterpart in the learner’s first language in terms of both semantic
and conceptual aspects of idioms. The conceptual aspects are related to the picture an idiom evokes
when it is heard and the distance between the picture evoked in L1 and L2 is of importance in this
continuum. Still another important distance is the semantic distance, translated as the literal
meaning of the idiom parts (lexical items in an idiom). These three aspects (semantic, conceptual,
and image distance) form the backdrop of the continuum.
To detail the CSI, Liontas (2002a) stated the continuum has three different levels
characterized by their pictorial and lexical match between the learners’ L1 and its L2 equivalent.
As such, Lexical Level (LL) idioms are positioned at one side of this continuum. There is a pictorial
and lexical match between the target language idioms and their equivalents in learners’ L1 in this
level of idioms. Post-Lexical Level (PLL) idioms are located at the other end of the continuum.
There is no one-to-one match (either pictorial or lexical) in this category. Semi-Lexical Level (SLL)
idioms are placed in the middle of the continuum where learners may see a large degree of
similarity (pictorially and literally) between the native-language idiom and the equivalent targetlanguage idiom.
The Idiom Diffusion Model (IDM) was the first model, which attended exclusively to the
processing of L2 idioms in action. The findings suggested that the process of idiom comprehension
for L2 is different from L1. Nonetheless, there is a universal process in VP idioms comprehension.
He also put forth that contextual cues are key in comprehending VP idioms. The Idiom Diffusion
Model is relevant to the interaction of context and cross-linguistic similarity. It has two distinct
stages. During the prediction stage, a learner constructs a number of hypotheses about the
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figurative meanings of VP idioms. There is a number of key factors to make predictions including
the degree of idiom transparency, its conceptual semantic distance from the corresponding L1
idioms, and the supporting context. In the absence of supporting context, L2 language learners
conjecture the meaning of VP idioms via analyzing the literal meaning of individual items. During
the second stage (confirmation or replacement) learners authenticate the hypothesis. Finally, in the
reconstructive stage, having fully analyzed the information at hand, learners focus on the context
and consequently reject the unlikely interpretations.
Dual Idiom Representation (DIR) Model
Abel (2003) studied German learners’ judgments concerning the decomposability of
English idioms. She then compared those judgements with those of native speakers. Having
reevaluated most of the L2 models that deal with idiom processing, she presented the Dual Idiom
Representation (DIR) model, which explains idiom processing and comprehension differences
between native and nonnative language learners at both lexical and conceptual levels. The DIR
model confirms two entries (idiom and constituent) at the lexical level. She reiterated that the
frequency and decomposability of idioms are two important factors that determine the lexical
representation. She claimed if the idiom entry is missing, language learners can have access to
conceptual representations in the process of idiom interpretation. She also confirmed that native
speakers have been exposed to idioms more frequently than nonnatives, which results in different
idiom processing between L1 and L2 language learners.
Concerning the strategies and approaches employed by both natives and nonnatives,
Warren (2005) conducted a study to find determining factors in idiom processing. She made a
question regarding idiom processing: “Why should we need to know more than words and rules
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of how to combine them” (p. 37). She mentioned that the answer is associated with the economy
of effort. She also added that frequency and the economy of effort are not considered as the only
reasons. Furthermore, Warren mentioned that L1 learners employ a bottom-up approach to
construct generalized meaning. However, nonnative language learners compare and contrast the
word with their L1 knowledge to construct the generalized meaning—transfer. A top-down
approach is deemed to be used by nonnative learners. Regarding the combination of words, old
models assumed that there are solely two categories (open combinations and restricted
combinations). Idioms as well as collocations fall under restricted combination. Warren, however,
introduced a new classification. Having examined the abstract commonalities among stored idioms
in language learners’ mental lexicon, she posited that idioms and expressions are of two types:
transparent and opaque. Acknowledging the definition of idiomaticity as “nativelike choices of
expressions,” Warren stated that collocations and idioms have a number of similarities and only a
handful of differences.
Parasitic Mechanism
Cieślicka (2015) investigated idiom processing and understanding and compared idiom
learning in two different contexts (L1 and L2) to explore the important factors in this process. Her
main concern was idiom learning by second language learners. She then investigated to find what
makes L2 idiom learning different from L1. She presented a thorough account of the theoretical
aspect of learning idioms by L1 and L2 learners. She primarily revisited the main principles of
idiom processing and then proposed the Parasitic Mechanism, which deals with L2 idiom
processing and comprehension. She claimed that the Parasitic Mechanism explains how L2
learners develop their figurative competence through cognitive strategies. literal plausibility,

17

semantic decomposability, salience, and context were put forth as the most important factors in L2
idiom processing. Some factors are similar in L1 and L2 idiom processing such as literal
plausibility, semantic decomposability, salience, and context. In contrast, some factors are solely
pertinent to L2 processing like cross-language similarity. This model (consistent with the Idiom
Diffusion Model) explains that second language learners rely on their prior knowledge and their
L1 idiomatic competence to successfully decode the meanings of idioms. In the event that L2
learners are deprived of context, literal processing of idioms is activated. Context is key in this
process to inform the processing of the figurative meaning of idioms. Another important factor
that informs the process of idiom comprehension and interpretation is literal plausibility. Literal
plausibility explains the degree to which an idiom is literally processed and comprehended. Literal
plausibility is also called literality, or literalness (Cronk & Schweigert, 1992). Another significant
element in this mechanism is cross-language similarity. cross-language similarity explains the
extent to which an idiom has a word-for-word counterpart across languages. cross-language
similarity can serve as a catalyst so L2 language learners can literally process the idiom and
comprehend its figurative meaning. Cieślicka (2015, p. 231) noted that “Parasitism has been
offered as the most plausible strategy employed by L2 learners to make sense of idioms and
incorporate them into their developing L2 mental lexicon.”
L1 Idiom Processing and Comprehension
Idiom List (Literal First) Hypothesis
The Literal First Hypothesis is a noncompositional model of idiom processing that Bobrow
and Bell offered in 1973. Literal first hypothesis implied that there exists a list of idioms in the
mental lexicon which can be accessed via an idiomatic mode. There are two distinct modes in the
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mental lexicon: literal and figurative mode. Bobrow and Bell stated that the literal meaning of the
idiom components is initially processed and accessed. The figurative meaning of idioms, however,
is not processed and retrieved until the literal meaning is excluded. The figurative meaning of
idioms , however, is not processed and retrieved until the literal meaning is rejected. On this
account, processing the literal meaning of idioms is a prerequisite of processing the figurative
meaning of these phrases. It is, thus, impossible to arrive at the figurative meaning without
processing the literal meaning. It is then evident that the processing of idioms takes a longer time
than a simple phrase as learners need to process both the literal and figurative meanings of the
phrase.
The Literal First Hypothesis views metaphors as deviate from literal language. This model
assumes that non-literal language comprehension includes three stages. The literal meaning of a
sentence is processed by the listener during the first stage. All through the second stage, the listener
juxtaposes the literal meaning with the context to compute if it is equal with the intended meaning.
Finally, in the last stage, as soon as the literal meaning makes no sense, based on the context, the
literal meaning is rejected, and the listener starts processing the figurative meaning. Owing to the
fact that the Literal First Hypothesis is inherently of multiple stages and of a serial nature, it is also
known as the Multistage Model or the Serial Model. A host of processing implications emanates
from the Literal First Hypothesis. Firstly, the literal and figurative meaning process of an idiom
are totally different. Secondly, literal analysis is obligatory for a listener; however, the figurative
analysis depends on the first stage. That is, if the literal processing does not lead to a context-based
meaning, the listener starts to figuratively analyze the idiom.
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Lexical Representation (Simultaneous Processing) Hypothesis
Swinney and Cutler proposed the Lexical Representation hypothesis in 1979. According to
the Lexical Representation Hypothesis, idioms are not only stored but also retrieved from the
general word lexicon (mental lexicon). Idioms are considered as long words stored in learners’
mental lexicon called word lexicon. Both literal and figurative meanings are simultaneously
processed. Swinney and Cutler (1979) argued that as soon as the learner is encountered with the
first word of the idiomatic expression, both literal and figurative meaning computation are
concurrently initiated. The foundational underpinnings of the Lexical Representation Hypothesis
were echoed in a study carried out by Schweigert (1986) and Estill and Kemper (1982). The former
utilized sentence reading, and the latter employed sentence monitoring to examine idiom
processing. The results of both studies lend support to processing advantage for idioms, which
corroborated the Lexical Representation Model. Accordingly, parallel activation of literal and
figurative meaning is reiterated in this model and was supported by the aforementioned studies. In
short, this model argued that the figurative interpretation of idiomatic expressions is stored in a
separate list. This list gives idioms a processing advantage over literal expressions.
Direct Access Model (Figurative Hypothesis)
Compatible with the lexical representation model, the Direct Access Model suggested by
Gibbs (1980, 1986) assumes that instead of analyzing the meaning of the constituents of an idiom
(literal meaning), figurative meaning can be accessed easily and directly. That is, idiomatic
meaning processing has primacy over literal meaning computation. However, this model further
assumes that even the literal meaning of constituent components of a phrase is not combined to
form the eventual literal interpretation (Gibbs, 1986). Studies compatible with this model reported
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that in a figuratively biased sentence, the rate of reading idioms was faster than for idioms in
literally biased sentences (Ortony, Schallert, Reynolds, & Antos, 1978; Schweigert & Moates,
1988). Consistent with the above findings, retrieval for idioms in literal contexts was far better
than idioms in idiomatic contexts. Said another way, idioms in idiomatic contexts were required
to be processed once idiomatically and then literally.
Configuration Model
Cacciari and Tabossi (1988) broke with the traditional view of idiom processing and the
literal/figurative debate. The proposers of the Configuration Model dispensed with the
literal/figurative debate and argued that the literal meaning of the components of an idiomatic
expression is initially activated and stay activated during the computation and comprehension
process. The authors proposed that idiomatic meaning (figurative interpretation) involves a
distributed representation rather than a simple lexical entry. Later on, this view became known as
the Configuration Hypothesis. This hypothesis assumes that idiom meaning is activated when a
sufficient number of words in the string are encountered. The question is what determines a
sufficient portion of the string? In response to this question, Cacciari and Tabossi developed the
term ‘idiomatic key’ which refers to the point in the lexical entry (string) where the figurative
meaning or idiomatic configuration emerges. Thus, the literal meaning of the individual
components in an idiomatic expression is processed to the point that the key is encountered. As
soon as the key is given, the meaning is retrieved due to idiomatic configuration emergence. This
implies that the idiomatic meaning is tied to the meaning of the individual words. However, one
potential concern is that meaning processing is initiated by the meaning of the individual words.
This does not mean that the idiomatic meaning is associated with the meaning of the individual
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words. In other words, the configuration may take place because of the knowledge of the frequency
of the idiom parts co-occurrence rather than because of the semantic knowledge of the individual
words in an idiom.
Idiom Decomposition Hypothesis
The Idiom Decomposition Hypothesis was proposed by Gibbs (1994). This model is not
associated with the processing procedure of idioms. Decomposibility is linked with the
comprehension rather than the processing of idioms. First, it is about the analyzability of idioms,
that is, how analyzing the literal meaning of the individual words contributes to exploring the
meaning of an idiom. If an idiom is identified as a decomposable idiom, the individual components
of the idiom shape its figurative meaning. This model assumes that there is a one-to-one mapping
between the literal meaning of the idiom components and its figurative meaning.
Gibbs and his colleagues have extensively investigated the Idiom Decomposition
Hypothesis (Gibbs & Nayak, 1989; Gibbs, Nayak, & Cutting, 1989; Gibbs, Nayak, Bolton, &
Keppel, 1989). This hypothesis initiated subsequent research on decomposability and has
contributed to systematically controlling the material used for research and eventually improving
their findings. Multiple studies have reported that without this control over the material used in
research, the results of noncompositional models of idiom processing (Idiom List Hypothesis,
Bobrow & Bell, 1973; Lexical Representation Hypothesis, Swinney & Cutler, 1979; and Direct
Access Hypothesis, Gibbs, 1980) together with the Configuration Model (Cacciari & Tabossi,
1988) would be heterogeneous and difficult to compare (Abel, 2003).
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Graded Salience Hypothesis
Giora studied the theoretical aspects of processing and learning idioms and proposed the
Graded Salience Hypothesis (1997, 1999, 2002, 2003). This model posits that the salient meaning
of an idiom is the meaning that is easily retrievable and primarily comes to mind. Giora stated that
there are three main factors to make meaning more salient (conventionality, frequency, and
prototypicality). Familiarity and frequency determine the salient (prominent) meaning of idioms.
Expressed another way, either the literal or the figurative meaning of idioms is the first come to
mind, the salient meaning is validated by these factors. For instance, in the idiom keep an eye on
someone, the literal meaning comes to mind first. However, in the idiom the goose hangs high, the
idiomatic or figurative meaning of the idiom comes to mind first. The Graded Salience Hypothesis
assumes that the salient meaning is first retrieved and then accessed by means of a direct look-up
in the learners’ mental lexicon. If an idiom is well-known, highly conventionalized, and frequent,
the idiomatic meaning is first accessed (e.g., hit the road). However, for the case of five o clock
shadow, which is not considered a familiar and highly conventionalized idiom, the language user
using a top-down approach tries to analyze the constituent parts to work out the figurative meaning
of the expression. The learner, thus, literally analyze and interpret the idiom.
Hybrid Model
The Hybrid Model gained insight from the Idiom Decomposition Hypothesis. Proposed by
Titone and Connine in 1999, the model is concerned with the initial activation of the literal
meaning and idiomatic interpretation of an idiom in idiom processing. Titonne and Connine
conducted an experimental study of eye-tracking with a sample of 24 participants and 32 idioms.
The findings of the study bolstered the hypothesis that both meanings are automatically activated
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to compute the idiomatic meaning. However, for decomposable idioms, arriving at the figurative
meaning takes more time. Both the Hybrid Model and Configuration Model give room to literal as
well as figurative sense to be initiated when learners process an idiom.
Consistent with the discussion above, Titone and Connine (1999) detailed and compared
two major approaches of idiom processing (compositional and noncompositional approaches).
They explained the two approaches in detail and put forth the results of the studies which support
them. They then concluded that neither of the mentioned approaches can adequately capture the
difficulties of idiom processing. To fill the gap, the authors proposed a model of idiom
representation and processing that employs the characteristics of both compositional and
noncompositional approaches to idiomatic expressions. This new model they called Hybrid Model
since it includes idiomatic expressions both as semantic arbitrary word sequences and
compositional phrases.
Dual Route Model
The Dual Route Model was primarily introduced by Van Lancker Sidtis (2004). Multiple
studies were conducted to investigate the Dual Route Model of language use (Van Lancker Sidtis,
2012; Van Lancker Sidtis et al. 2015). This model places emphasis on both direct and analytic
processing routes. These (direct and analytic) are two parallel availability to process an idiom. The
direct route is used for holistic retrieval of idiomatic expressions. However, the compositional or
analytic route is used to process novel idiomatic expressions. There are a number of factors that
may trigger one of these routes. The familiarity of the language user with idiomatic expression is
the most prominent factor to trigger the route. Both native and nonnative language users may
activate both routes to process an idiom. However, idiom processing is faster for a native speaker
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because the L1 idiom is both familiar and automatized in their mental lexicon. The model posits
that this does not hamper the literal processing of the components of idioms, though. This is,
however, noteworthy that native language users do not rely on literal processing to comprehend
the figurative meaning of idioms. Factors such as familiarity, transparency, and compositionality
may make one route more available. The model makes no quality distinction between L1 and L2
idiom processing. An L2 learner may go through the same process because familiarity with the
idiom and the amount of exposure can make the idiom automatized and thus retrieved faster. It is
true that developing L2 ﬁgurative competence is difﬁcult and slow (e.g., Alexander, 1987; Boers,
2000; Charteris-Black, 2002; Littlemore, 2001). At early stages of L2 idiom learning, language
learners may heavily rely on the literal processing. Later, with increasing exposure and familiarity
with idioms, L2 learners are able to retrieve the figurative meaning of idioms holistically from the
direct route.
Holistic Hypothesis
The holistic storage is a long-standing debate between figurative first and parallelprocessing views in the monolingual literature. The figurative-first approach assumes that the
figurative meaning of idiomatic phrases is represented like individual lexical items in peoples’
mental lexicon. In contrast, the parallel-processing view posits that the literal processing together
with the figurative processing are simultaneously activated. The literal processing might terminate
upon the comprehension of the idiomatic meaning or continue until the end of the formulaic unit
(to the last lexicon). The view that the figurative meaning is stored holistically amounted to an
idiom processing hypothesis (Holistic hypothesis). The Holistic hypothesis was first proposed by
Jiang and Nekrasova in 2007. The Holistic hypothesis assumes that idiomatic phrases are
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accumulated in the mental lexicon as single units and are thus retrieved holistically. As such,
formulaic sequences that are, by definition, kept and regained as one single unit are recalled from
users’ memory far faster than non-formulaic phrases.
Constraint-Based Model
Libben and Titone (2008) introduced the Constraint-Based Model for the first time. The
Constraint-Based Model is a hybrid account of idiom processing models and aligns with the
parallel-processing approach. Multiple studies corroborated the main tenets of this model and
proved the hybrid nature of idiom processing (Titone & Connine, 1999; Titone et al., 2015). The
Constraint-Based Model reiterates that idioms have both compositional and noncompositional
behavior. Compositional behavior of idioms states that the meaning of the idiom can be reached
by literal processing of the components of the idiom. However, the noncompositional behavior
posits that direct access to the figurative meaning of idioms exists in the mental lexicon.
The noncompositionality of idioms echoes the idiom conventionality because these idioms
are automatized and conventionalized multi-word units. There is direct access to the meaning of
noncompositional idioms. This can be retrieved directly from the mental lexicon because these
idioms are associated with a figurative meaning. On the contrary, transparent idioms have
compositional behavior. In other words, transparent idioms are the ones that the processing of their
lexical items (literal processing) can lead to the figurative meaning of idioms (see Nunberg et al.,
1994).
Technology and Language Education
Emerging technologies have dramatically changed the face of language education
worldwide. Khoshnevisan (2019a, p. 85) posits that the question that to what extent a pedagogy
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filled with technology informs language education is yet to be thoroughly examined. Studies have
already investigated the role of technology in language and teacher education alike: Artificial
intelligence and idiomaticity (Liontas, 2006); literacy and augmented reality (Park &
Khoshnevisan, 2019); a review of foreign language education in America and how technology was
infused into language courses (Khoshnevisan, 2019f); augmented reality and teacher education
(Khoshnevisan, 2019c); automatic writing evaluation (AWE) tools (Khoshnevisan, 2019d). While
our understanding regarding the use of technological tools in different skills appears to be well
developed, the use of augmented reality in learning a new language remains to be examined.
There are controversial findings in the literature concerning the incorporation of
technology in language education. For example, EL-Deil (2015) unearthed the students’ attitude
about using technology in learning English. The author reported surprising results regarding
language learners’ attitudes toward the use of technology in schools. The technology was available,
but the majority of the students were not willing to take advantage of their computer labs.
Clark (1994) posits student learning largely stems from the pedagogical strategies and the
major principle of instructional design rather than the medium of instruction (e.g., Cobb, 1997;
Kozma, 1994; Ullmer, 1994). Accordingly, the exploited medium is less important than pedagogy.
Other researchers, however, did not concur with this statement.
Khoshnevisan (2019a) contends that the role of media, multimedia, and advanced
technology in language education has been under investigation (Clark, 1983; Khoshnevisan,
2018b; Kozma, 1994). He states that the main reason that prompts researchers to revisit the
underlying tenets of technology in language education is owing to the fact that contradictory results
were garnered from technology-infused studies. To critically analyze the role of technology—
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chronologically advanced and matured—in language education, Khoshnevisan (2019a) portrayed
and detailed prominent findings anchored in research in terms of types of technologies,
instructional methods and media, the role of instructors informed by determining factors such as
students’ motivation, perceptions, and usability and affordability of emerging technologies.
Khoshnevisan concluded that the role of language educators and instructional strategies are key
and cannot be substituted with emerging technologies such as augmented reality (AR). In other
words, (Van Lier, 2003) noted that even if technology has a positive impact on education, it cannot
be a replacement to educators. Technology can only serve as a facilitator to tackle the challenges
in classrooms. However, as Khoshnevisan and Le (2018) put it, emerging technologies such as
AR, if effectively integrated, can augment the incentive of language learners and hasten the process
of language learning. To reframe the perspective and the prospects on theories and empirical
research, I dedicate my efforts in the following paragraphs to set the tone on the use of augmented
reality (AR) in language education. Beginning with the definition of AR, I delineate the
background of AR in language education and how best educators can harness it to unleash the
potential of these technologies in learning idioms, more specifically Vivid Phrasal (VP) idioms.
Augmented Reality (AR)
There is a number of definitions of augmented reality. Nonetheless, one of the widely used
definitions is related to Azuma (1997) who posits AR helps users to see virtual objects and digital
information superimposed on the real world. It is construed that AR does not replace reality but
supplements and enriches it.
Currently, AR is of two different types: location-aware AR and vision-based AR (Dunleavy
& Dede, 2014). Location-aware AR enables users to track two different spots: the one that the user
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is located and the one that the user heads to by a mobile device and a Global Positioning System
(GPS). Vision-based AR is of two types: maker-based and markerless tracking. The former
requires labels such as AR codes to activate a digital layer. The latter, though, is independent of
labels and the immediate environment. Markerless tracking can be adopted to trigger the digital
layer that was already stored in the system.
Mohn (2015) characterized AR as a technology that can insert digital information into our
real life. Mohn highlighted that AR resembles VR in that users can experience AR by devices such
as headsets and glasses. It is also noteworthy that most users may experience AR via mobile
devices like cellphones. He also reports that devices that we can wear such as watches are the most
potential platforms based on which AR can be used and experienced.
Theoretical Framework of AR
There are two major theoretical foundations undergirding AR: Situated Learning Theory
and Constructivist Learning Theory (Dunleavy & Dede, 2014). Brown, Collins, and Duguid (1989)
proposed the situated learning theory. This theory is built upon Vygotsky’s (1978) Sociocultural
Theory (SCT). SCT states that learning takes place in a specific context where there are mutual
interactions among the participants. The mutual interactions can go beyond people to objects and
cultural aspects within the context. The mentioned interactions can accelerate and enhance the
learning process. The quality of learning relies on interactions among people in a learning
community (Brown, Collins, & Duguid, 1989). SCT states that learning can be characterized as a
dynamic and social activity. This activity is located in a physical, social context. The activities and
interactions in this context take place among people, their tools, instruments, and activities.
(Vygotsky, 1978; Wertsch, 1991). A sociocultural viewpoint pursues, on the one hand, to explain
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the complex relationship between human mental functioning and the contexts that functioning
occurs. The contexts range from cultural platforms to historical situations (Wertsch, 1995). SCT
reiterates that social engagement and social interactions contribute to shaping human cognition.
Higher-level thinking is formed by social relationships and culturally constructed materials. These
materials are signs and symbols that mediate the relationships.
Constructivism asserts that the role of individuals and their background knowledge coupled
with sociocultural background has a more crucial role compared to context by itself (Dunleavy &
Dede, 2014; Vygotsky, 1978). In an AR milieu, learners both establish their version of learning
based on their own experiences and interact with their partners to negotiate the meaning (Dunleavy
& Dede, 2014). AR technology is consistent with the Situated Learning Theory and Constructivism
because AR can provide learners with an interactive learning environment. Learners, through this
interactive environment, can gain an in-depth understanding of the real world and later extend it
to the augmented learning environment via multimedia. The multimedia used can scaffold, activate
learners’ background knowledge, motivate, and facilitate the process of learning. Constructivism,
in this sense, posits that learners construct their knowledge through experience. Learning is, thus,
an active process (Kanuka & Anderson, 1999). Constructivists deem that interaction with other
people leads to learning.
Language Education and AR
To date, there have been few studies regarding the integration of AR in language learning.
AR-related research in language education, in general, attends to college-level students or K-12
students (Khoshnevisan & Le, 2018). Other age range of participants like pre-K learners are less
researched and ignored in most studies. Consistent with the discoveries of Akçayır and Akçayır
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(2017), a wide range of participants have been studied in AR-infused studies. K-12 students take
over other populations and age ranges in AR research. For the most part, most youngsters reported
that they had a great experience playing digital games such as AR-based games. The findings of
two studies—Barreira, Bessa, Pereira, Adao, Peres, and Magalhaes (2012) and Hsu (2017)—
corroborate the profound impact of AR games on learning new vocabulary by third graders.
Similarly, the number of the participants who study at the college level shows that AR is influential
in this group of learners. Liu, Holden, and Zheng (2016) report that the AR game could enhance
the cultural understanding of the participants and also increase the participants’ communicative
competence.
Researchers have explored different aspects of language learning in the past few years.
However, there have been few reports regarding the language of participants and the languages
learned by means of AR technology. The analysis of the related literature indicates that Taiwanese,
Portuguese, Turkish, and English as the participants’ L1 took precedence in the majority of the
AR studies.
AR studies have investigated many aspects of language teaching/learning. Multiple
investigators calibrated the effect of AR on literacy, vocabulary game-based AR, and AR in the
classroom. Other types of topics of interest in AR studies are peer interaction, attitude, cognitive
load, and immersive learning. Although there are numerous research questions crafted by AR
researchers, it is nonetheless helpful to present several research questions developed by
researchers. Table 1 presents the most common research questions that developed and researched
in the field:
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Table 1. AR Research Questions Developed by Researchers
Authors
Chiang, Yang, Hwang
(2014)

•

•

Küçük, Yýlmaz, & Göktaþ,
(2014)
Hsu (2017)

•

Cheng & Tsai (2016)

•

Cascales, Laguna, PérezLópez, Manuel, Perona, &
Contero (2013)

•

•

Research Questions
Does cooperative discussion raise the comprehensive
perspectives of observation when learners achieve a high
phase of knowledge construction through online group
discussion using a location-based AR system?
What are the differences between the students' learning
behaviors in the AR-based inquiry learning activities and
the conventional inquiry-based mobile learning activities
in terms of knowledge construction?
What are the achievement, attitude and cognitive load
levels of students who use AR application?
Which of the task-based learning and the self-directed
learning AR educational game caused higher learning
anxiety? What was the degree of learning anxiety of the
students with different learning styles in each AR
educational game?
What role do parents play in children’s reading with an
AR picture book in the four groups of behavioral patterns?
How does using AR can motivate your child in the
learning process?

Khoshnevisan and Le (2018) conducted a systematic literature review on the role of AR in
language education. They found that, to date, researchers have employed qualitative, quantitative,
and mixed methods inquiries to study the impact of AR on language education. They report that
from 2007 to 2017, the mixed methods inquiries have prevailed with 8 articles. Approximately,
the same number of studies harnessed qualitative inquiry (5 articles) and quantitative inquiries (6
articles). These findings assert that the mixed methods are the preferred method employed. This
outcome is in harmony with the conclusions of the past AR-relevant literature reviews (Bacca,
Baldiris, Fabregat, & Graf, 2014; Koutromanous, Sofos, & Avraamidou, 2015).
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An array of AR-related tools has been used to help participants learn a second language in
different contexts (EFL/ESL). This also applies to different learning approaches used by
researchers. Table 2 highlights the most prominent AR types and learning approaches studied in
AR studies in the past decade. These studies have focused on different topics in second language
learning. Most of these studies scrutinized the role of AR-integrated material on literacy and
vocabulary. Other studies have examined AR material and cognitive load, learners’ attitude about
technology, and AR as an immersive tool to learn.
Table 2. AR Types and Learning Approaches
AR
technologies

teacher-fronted
learning
Pilton (2014)

Aurasma

Parent-child interactive
learning

Chiang, Yang, & Hwang Pilton (2014)
(2014)
Liu &
Reinders
(2014)

Wikitude

Küçük, Yýlmaz, & Cheng & Tsai (2014, 2016) Cascales, PérezGöktaþ
(2014);
López, Perona, &
Alkhattabi (2017)
Contero (2013)
Santos et al. (2016)

games
QR codes

Tsai (2013);
& Lakanchua
Silva, Roberto, &
Teichrieb (2013)

ARBlocks

pop-up
books

Self-directed
learning

Barreira et al. (2012); Hsu (2017)
Chen, Ho, & Lin (2015)

Chen, Teng, Lee, &
Kinshuk (2011)

Liu, Tan, & Chu
(2010)
Mahadzir & Phung
(2013)

ZooBurst
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Some researchers studied AR and the related learning outcomes ensued by this technology.
Liu et al. (2016) created an AR-based game, known as Guardians of Mo’o. This mobile game
helped students in Mãnoa, Hawai, engage in a language learning environment to practice English.
The game supplied language learners with both virtual and real-world interaction to foster
language learning and gain cultural understanding. The results of conversation analysis and
multimodal analysis indicated that team gamers experienced active learning through collaborative
negotiations to tackle the problems in the game.
Mobile games that are integrated with AR technology are gaining more attention because
they offer numerous benefits to facilitate language learning. AR games enable users to experience
real-time interaction and also increase their motivation level and attention (Ibáñez, Di Serio,
Villarán, & Kloos, 2014; Singhal, Bagga, Goyal, & Saxena, 2012). Research results show that AR
games can engage students and bring them to a more interesting location (Cascales, Laguna, PérezLópez, Perona, & Contero, 2013; Cheng & Tsai, 2014; Wu, Lee, Chang, & Liang, 2013).
Other researchers intended to analyze AR as a type of multimedia and how it might be able
to enhance students’ functioning (Cadavieco, Goulão, & Costales, 2012; Liu & Tsai, 2013; Santos
et al., 2016). AR could help learners use visual information. Santos et al., 2016 showed that AR
facilitated the presentation of this information required for learning a new language. The visual
information can scaffold language learning and help students enjoy a visual experience that could
amount to learning.
AR Constraints
AR is in its embryonic period, which is the source of challenges (Wu, Lee, Chang, & Liang,
2013). There are only few AR tools, apps, and devices at hand for language educators and their
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students to use in classrooms. Another challenge is that it is costly to implement AR (Alkhattabi,
2017; Khoshnevisan & Le, 2018; Wu et al., 2013). It is also imperative to take teachers’ AR
knowledge into consideration. As AR is an emerging technology, not many instructors know it
well. While some educators may already be familiar with AR, few are willing to apply it
(Alkhattabi, 2017). Wu et al. (2013) also informed us that cognitive overload should be considered
a blatant ramification of AR technology when used in learning a new concept. In other words, it is
problematic to work with the input when introduced by AR technology in a scenario. Another main
concern is related to today’s AR content design. The current content design of AR environments
is not flexible enough to incite and inspire learners and meet the cognitive loads of different
students (Dunleavy, Dede, & Mitchell, 2009; Wu et al., 2013). AR studies, to date, reiterate
multiple constraints while designing an AR-infused curriculum. Table 3 illustrates the most
significant issues educators are required to address.

Table 3. Major AR Constraints
Constraints

Studies

AR apps showed technical issues
Much time spent on AR-based learning
activities

Reinders & Lakanchua (2014)

lack of AR material and apps

Holden & Sykes (2011)

The price of AR material and apps

Alkhattabi (2017)

The complexities of development and
operation of AR technology

Chiang et al. (2014); Reinders & Lakanchua
(2014); Pilton (2014)

Lack of ICT infrastructure and education
for educators

Alkhattabi (2017)
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There are multiple conflicting findings in AR studies, especially the ones about the
correlation between the integration of cognitive load resulted from AR technology while the
participants were learning a language. Similarly, few scholars confirmed the ease of the use of AR
applications. Akçayır and Akçayır (2017) reported that other researchers, nonetheless, experienced
technical difficulties while utilizing AR applications.
There are several pedagogical concerns such as the use of AR in big classrooms with many
students, educators’ lack of technological knowledge, and the use of this technology in long-term
that need to be taken into consideration. The results of AR studies implied that the advantages of
AR technology prevail over the disadvantages mentioned. Interestingly, the technical errors in AR
tools can be resolved in the future by modifying the old version of AR and developing a new
version of this technology.
Major Research Findings and Gaps in AR Studies
A considerable number of researches have scrutinized the effectiveness of AR tools in
regard to the instructional and pedagogical implications (Chang, Chen, Huang, & Huang, 2011;
Sin & Zaman, 2010). The results of a number of studies have reiterated the facilitative role of AR
while reading AR-infused books (Billinghurst, Kato, & Poupyrev, 2001; Billinghurst & Dunser,
2012). A host of studies have researched the participants’ learning gains by means of AR books
(Shelton & Stevens, 2004), and a variety of language skills (Liu, 2009). Few researchers have
reported the participants’ positive attitude about AR. Research confirms that AR can motivate
language learners to enhance their literacy development with the use of AR (Cascales, PerezLopez, & Contero, 2013). Research implies that both educators and parents need to encourage
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language learners to use AR and take control of this technology to ultimately become autonomous
in utilizing it while reading texts in AR books.
Wu, Lee, Chang, and Liang (2013) maintain that the printed books may include abstract
concepts that are normally misunderstood by learners because printed books do not have many
tools to facilitate understanding of abstract concepts. AR-infused books, in contrast, have the
advantage of a digital layer to diminish the amount of the complication via delivering authentic
language and visualizing 3D objects and abstract concepts (Wu et al., 2013). In light of this, idioms
pose a unique challenge to language education as a learner may not be able to decipher the
idiomatic meanings through analyzing the components of idioms. Learners may suffer from less
misunderstanding while reading AR-infused material. Scholars have tried to replace printed books
with electronic versions. However, research implies that scholars cannot substitute paper books
with electronic books because of the term known as tangibility (Sellen & Harper, 2003). ARinfused books are similar to paper books except that a digital layer—containing videos, audios,
and pictures—is superimposed on the book. Accordingly, AR improves language learners’
experiences and showcases a unique learning experience.
Motivation
The role of emotion and interest is a long-standing strand of research in education and
language education alike. Multiple researchers have conducted studies to confirm that positive
attitude and emotions can influence cognitive processes including information, communication,
negotiation, and ultimately decision-making process. Dewey (1913) claimed that positive
emotions play a pivotal role in the students’ academic achievements. He was among the first
scholars who noted that positive attitude and emotions contribute to enhancing learners’
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understanding. Schraw and Lehman (2001), consistent with Dewey, spoke to the importance of
these positive emotions and attitude in education and deeper understanding.
Talheimer (2004) called for adding motivating features and components such as motivating
scenarios, video clips, pictures, and videos to enhance learning material. Other researchers suggest
that instructional designers should encourage language learners, promote their interests, and
capture their attention (Shrawman & Lehman, 2001). Augmented reality is one of the technologies
than can help instructional designers motivate learners and users (Ibáñez, Di Serio, Villarán, &
Kloos, 2014; Singhal, Bagga, Goyal, & Saxena, 2012). In terms of language education, researchers
have already carried out studies to facilitate language education in an engaging and collaborative
environment (Cascales, Laguna, Pérez-López, Perona, & Contero, 2013; Cheng & Tsai, 2014; Wu,
Lee, Chang, & Liang, 2013). Fujimoto, Yamamoto, Kato, Miyazaki (2012) stated that AR makes
memorization easier due to the elimination of the cognitive load.
Keller (2010) posits that motivation is equal to the desire for what to do and what to choose.
Expressed another way, motivation deals with why we do different things in life. He details that
motivation is the underlying reason why people take a direction and pursue a behavior with a
certain magnitude. The main dynamics and attributes of motivation fall under four main categories
relying on our presuppositions and inquiry domains. The first group heavily relies on human
physiology and neurology comprising of genetics as well as the physiological process of arousal
when it comes to pursuing different activities. The second group is grounded on the basic
behavioral approaches including the impact of the immediate environment on sensory stimulation
such as positive reinforcement (operant conditioning) and classical conditioning. The next group
can be tied to cognitive theories such as social motivation and competence theories. Recently, this
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section of motivation has received much attention. The last category of motivation studies pertains
to the studies of emotion. This last group has been growing exponentially. On this account, there
is no scholarly accord on the term “motivation” in the pertinent literature. Lack of a comprehensive
theory regarding motivation emanates from the fact that the epistemological landscape is
contingent upon a set of principles to inform theory (hypothetico-deductive) and empirical aspects.
Thus, admitting a set of principles as hypothetico-deductive broaches a unique set of hypotheses,
which culminate in different empirical approaches. On this account, this study pursues a
perspectivalism (Wheelwright, 1962) approach to motivation. Perspectivists posit that truth lends
itself to a contextualized and relative manner. In other words, phenomena are context sensitive and
conducting research in a specific context ensues high internal validity. However, gaining high
internal validity in motivation studies out of the context fails to provide adequate explanations
regarding the results. This paucity of both theory and empirical research stems from the fact that
there is an inexplicable link between observable environmental stimuli and the behavior of people.
Macro Model of Motivation and Performance is a working foundation and frame of
reference (Keller, 1979, 1983) for the components of the ARCS model (attention, relevance,
confidence, and satisfaction). In addition, the model details the links and connections amongst the
input, processes, and output. The model is comprised of three rows: representing different
psychological characteristics, the upper row illustrates how these characteristics impact
motivation, learning, and attitude of learners. The middle row, however, includes the most
prominent outputs of motivation, which are measurable. This level works with the measurable
performance of learners. The bottom row, ultimately, considers the environmental impacts on the
learners’ behavior. Satisfaction is placed on the upper right side of the model. According to this
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model, actual consequences of performance concerning both the intrinsic and extrinsic outcomes
coupled with a cognitive evaluation of the outcomes by the learner shape the amount of satisfaction
for learners. Said another way, learners are in the constant comparison between the actual
consequence of their performance and their expectations prior to the performance. They also
compare their performance with those of others. In this process, learners may feel either positive
or negative about this comparison (Keller, 2010).
ARCS model is comprised of four different categories: attention, relevance, confidence,
and satisfaction. Drawing on the ARCS model, a learner’s attention must be gained in a lesson to
simplify the process of learning. Keller (2000) remarks that the strategies to gain a learner’s
attention is a spectrum ranging from unexpected events such as buzzing sounds, loud whistles, and
the like to encourage learners and users to gain a deeper understanding, especially at the very
beginning of a lesson. Another significant element is variety. Variety is an important element to
not only motivate students but also sustain their level of attention. Learners need a change in the
course of a lesson otherwise they simply lose their interest.
Relevance is the second category in the ARCS model. If this second requirement
(relevance) is not built, motivation can be easily lost because learners do not find perceived value
in the content. To build relevance, Keller (2000) suggested that instructional designers can link
the content to the learners’ future including their jobs and academic success. Another way is to use
stories, similes, and simulations germane to the learners’ current interests and immediate
experiences.
The other required condition to increase the motivation level in a learner is confidence.
Keller (2000) highlighted that confidence is built only when students are helped to establish a
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positive expectancy to become successful. According to this category, a learner should be able to
attribute his success to his amount of effort and personal ability rather than luck. If luck takes over,
learners lose their confidence.
If learners become interested in content and they are moderately challenged then
motivation emerges in the learning environment. To sustain this level of motivation, the fourth
requirement of the ARCS model (satisfaction) needs to be met. Keller (2000) posits that
satisfaction means that students have been treated well and fairly all through a lesson.
Additionally, satisfaction is relevant to the learners’ success to cover their intrinsic motivation.
Cognitive Load Theory
John Sweller (1988) proposed the cognitive load theory. The theory posits that if learning
conditions are parallel with the architecture of human cognition, learning takes place. This theory
is based on the knowledge of the scholars of the field about human cognition (Sweller, Ayres, &
Kalyuga, 2011). Since its inception, designers have utilized different aspects of human cognitive
structure to create instructional effects. In other words, cognitive load theory is related to prior
theories regarding the process of information memorization and retrieval in human brains.
(Gerjets, Scheiter, & Cierniak, 2009). The basic assumptions are as follows:
1. Working memory and long-term memory shape human memory.
2. Long-term memory stores information in the form of schemas.
3. Cognitive load on working memory results from processing new information, which
may affect learning outcomes.
The Cognitive Load Theory posits that since short-term memory is limited to reduce the
load in working memory, the learning experience should promote schema acquisition. Sweller
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(1988) argues if the main assumptions of the cognitive load theory are observed, instructional
designers are enabled to present information in a way that learners’ activities are fostered, and their
intellectual performance is optimized. This theory states that working memory has a limited
capacity including partially independent subcomponents.
Cognitive Theory of Multimedia Learning
The Cognitive Theory of Multimedia (Mayer, 2002) explains the learning process and how
best to facilitate this process from a cognitive perspective. The theory includes three assumptions:
(1) it is assumed that for processing information two discrete channels, that is, auditory and visual
channels are required; (2) the capacity of the channel is limited; and (3) there are different
processes involved in learning including filtering, selecting, organizing, and integrating
information. Multimedia instruction deals with words and pictures. There are 12 principles to guide
instructional designers to lower extraneous processing, control essential processing, and endorse
generative processing. The multimedia theory is associated with how to design to foster learning.
The multimedia principle posits if words are accompanied by pictures, learning is enhanced
compared with when we solely have words for learning (Mayer, 2001). Nonetheless, adding
several pictures and words is not effective for the learning process. The foundation of Mayer’s
Cognitive Theory of Multimedia Learning states how the human mind works. Utilizing this theory,
designers can align their instructional material based on the human mind structure. Mayer argues
that humans can process a restricted amount of information. Each channel processes a limited
amount of information at a time and decodes the incoming information via actively creating mental
representations. Multimedia principles assume that the brain interprets the incoming information
as multimedia representations of words and pictures and then the brain dynamically selects and
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organizes the elements and produces logical mental constructs. This theory suggests guidelines as
to how best to deliver coherent verbal, pictorial information; guide learners to select relevant words
and images and reduce the load for a single processing channel.
Contextualization in Idiom Learning
A recent discussion in the world of idioms is processing and comprehending idioms in
context. Cooper (1999) stressed that one of the most effective strategies to infer the meaning is
contextual guessing. Liontas (1999) highlighted the role of context in detecting, processing, and
understanding idioms. More specifically, he argued that context is essential in regard to learning
English VP idioms, which evokes an entirely different picture in comparison with its counterpart
in the language learners’ L1. Researchers like Irujo have investigated the degree of similarity
between the two languages (L1 & L2). Irujo (1986) studied Spanish and English idioms and
reported that similarity between idioms in learners’ L1 and L2 makes learning easier.
Gibbs and Gerrig (1989) posit that the results of psycholinguistic research indicate that
people, if provided with appropriate context, take no longer time to interpret metaphors compared
with the time taken to comprehend literal language. The results of multiple studies corroborate that
sufficient context serves as a catalyst to understand figurative utterances with no difficulty in
processing compared with literal utterances (cf. Gerrig & Healy, 1983; Gibbs, 1984; Harris, 1976;
Ortony, Schallert, Reynolds, & Antos, 1978; Rumelhart, 1979).
Irujo (1986) recommended that language learners can produce idioms at early stages
provided that idioms are precisely chosen based on their transparency, frequency, both semantic
and syntactic simplicity. Students should learn how to employ positive transfer and avoid
interference when it comes to learning and comparing idioms between L1 and L2. Educators
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should provide language learners with opportunities to pick and choose idioms in appropriate
contexts and situations.
Irujo deemed that contextualization can help students surmount their idiomphobia.
Additionally, context contributes to learning and producing English idioms accurately and
appropriately. Irujo reiterated that in-class activities for idiom comprehension should enable and
encourage students to guess the meaning of idioms from context. Irujo places emphasis that only
proficient students used target language idioms and proverbs. In her study, she categorized idioms
to identical, similar, and different idioms. Idioms, in her study, were placed in different categories
based on the similarity of the idioms in L1 and L2. The results of her study imply that the similarity
of idioms in L1 and L2 encourages idiom transfer. She also suggests that lower-level students
should be taught idiom recognition (consistent with Yorio, 1980).
Cooper (1999) reported that guessing from the contest was the most frequent strategy
(28%) employed by the participants in his study. The participants seemingly discussed the situation
in which the idioms were immersed so they could infer the figurative meaning of idioms. It is
worth mentioning that should the idioms or the context in which the idiom was embedded was
vague to the participants, they exploited their background knowledge (7%) to reach at the
figurative meaning of idioms. It can be inferred from the conclusions of this study that 57% of the
attempts to decode the figurative meaning of idioms through guessing from the context were
successful.
Türker (2007) mentioned that evidently context encourages language learners to precisely
check linguistic forms. This leads to an increase in the number of errors when language learners
compare idioms in L1 and L2 that have the same conceptual knowledge and divergent linguistic
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forms. Furthermore, the results corroborated the assumption that the presence of context has a
positive effect in DC / DL (different conceptual and different linguistic expressions). She further
expresses that depending on the amount of context provided for language learners, other prominent
factors such as L1 idiomatic and linguistic knowledge and L1 frequency inform the comprehension
of L2 figurative language.
Liontas (2001) conducted a pilot study to investigate both the pragmatic features and
reading strategies employed to govern the processing and comprehension of Greek phrasal idioms.
Liontas (2001) found that idiomatic competence development can be improved through setting the
parameters of the L2 phrasal idioms comprehension and interpretation process. The process of
idiomatic competence development can be enhanced by determining how idiomatic mapping is
developed between L1 and L2 phrasal idioms. Additionally, he mentioned that comprehending
how these phrasal idioms are accessed across second languages and mentally represented is of
great importance. Liontas (2001) found that non-matching phrasal idioms are more difficult to
process and comprehend than matching phrasal idioms. However, non-matching phrasal idioms
take more time to be processed, especially when they fall under opaque idioms. In other words,
these idioms required more processing effort because language learners needed to literally process
the lexical items and then the idiomatic representation of phrasal idioms to arrive at the figurative
meaning. Liontas posits that phrasal idioms are literally processed and comprehended unless
comprehension is no longer feasible. In that case, more processing effort is required to comprehend
the figurative meaning of phrasal idioms. Additionally, processing highly matching phrasal idioms
took less time, and effort and vocabulary played a significant role in processing these phrasal
idioms. Furthermore, language learners used a variety of skills such as wild guesses, imaginations,
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and critical thinking skills to arrive at the figurative meanings. He also noted that as for highly
matching phrasal idioms, learners could guess more than half of them correctly. The reason is that
many of these idioms have a one-to-one match with their equivalent in L1. He reiterated that
context plays a crucial role in understanding phrasal idioms. More specifically, non-matching
idioms are easily processed and comprehended in context because context constrained the
figurative meaning of phrasal idioms. These idioms are still more difficult to be interpreted
compared with highly matching idioms. He stated that context is a positive influence when it comes
to phrasal idioms and their metaphorical extension. In the presence of context, users can correctly
interpret phrasal idioms. He also reported that considerable progress was witnessed when the
context was added to phrasal idioms compared with when learners were not provided with context
(Zero context). Finally, he reiterated that no result was gained to negate the significance of context
in case of both matching and non-matching phrasal idioms. The facilitative role of context to arrive
at the figurative meaning cannot go unnoticed in both highly matching and non-matching idioms.
In short, the results in this study revealed that a successful inference heavily relies on the distance
between L2 idiom and its L1 match on the condition of encoding (Liontas, 2001). This study
provided solid evidence to corroborate that building idiomatic meaning is not independent of the
context in which it is utilized (Liontas, 2001).
Liontas (2002d) scrutinized how language learners transact meaning when reading and
using English VP idioms. The results of his study strongly supported the claim that context plays
a facilitative role on both processing and comprehension of English VP idioms. The results implied
that in the absence of context, idioms at the lexical level (LL) take the least amount of cognitive
effort to understand. LL idioms are followed by SLL and PLL idioms. SLL and PLL idioms are
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then more context-dependent when it comes to processing and comprehension of these idioms. He
further stressed that context both strengthens and facilitates the guessing process and access to the
figurative meaning of VP idioms. According to the results of this study, the presence of context,
interestingly, contributed to a decrease in the use of guessing and translation.
Chapter Summary
Chapter Two dealt with idiom processing hypotheses and models in psycholinguistics and
linguistics alike. To this end, this chapter detailed major lines of research on both second language
acquisition and idiomaticity. To delineate major lines of research, compositional and
noncompositional approaches to idiom processing were clarified. Aligned with the terms
compositional and noncompositional approaches, this chapter presented the most prominent idiom
processing models in both L1 and L2: Idiom List (Literal First) Hypothesis; Lexical Representation
(Simultaneous Processing) Hypothesis; Direct Access Model (Figurative Hypothesis); Dual Route
Model; Parasitic Mechanism; Idiom Decomposition Hypothesis; Configuration Model; Hybrid
Model; Idiom Diffusion Model; and Dual Idiom Representation. This chapter then discussed how
to integrate technology in language education. Augmented reality (AR) as an emerging technology
was then introduced, in this chapter, to justify its use in this study. Beginning with an introduction
of AR, this chapter revisited the intersection of language education and AR, explored the gap in
the pertinent literature, and finally, detailed how AR can provide sufficient context for learners.
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Chapter 3: Methodology
Introduction
Chapter Three presents the methodology of this study. To detail the methodology of this
study, this chapter explains how the research questions put forth in Chapter One will be addressed
to examine the impact of AR on learning English VP idioms, investigate the impact of ARenhanced material on students’ motivation level, and finally explore the participants’ perceptions
and experiences about using AR-enhanced material (AR-infused flashcards) when it comes to
learning English VP idioms by Iranian students who study in the United States.
Overview
This study was an attempt to examine the impact of AR-mediated material (AR-infused
flashcards) on Iranian learners’ idiom achievements and motivation level. I employed pre/posttests
to measure the participants’ learning gains via AR-infused flashcards. To measure the participants’
motivation level, I adopted the instructional material motivation survey (IMMS). IMMS enabled
me to measure likely changes in the participants’ motivation level while using traditional and ARinfused idiom flashcards. Ultimately, factors that may contribute to increasing motivation and
idiom learning were uncovered. To achieve this, Chapter One put forth the research questions to
investigate learners’ achievement and motivation and explore their experiences regarding using
AR-infused flashcards to learn English VP idioms.
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Research Design
To answer the research questions, consistent with Trochim and Land (1982), I employed a
consistent and coherent research design approach to attend to the previously developed research
questions. I employed a systematic plan including the details of the researcher’s procedure to
achieve the experimental objectives of this study (Glatthorn, 1998). I embraced a mixed methods
inquiry to answer the study’s research questions. Creswell (2014) posited that a mixed methods
inquiry is the combination of qualitative and quantitative research in a research study. The
conception of the mixed methods inquiry dates back to late 1980s. I employed a mixed methods
inquiry because I intended to employ both the qualitative and quantitative methods to better
understand the research problem and questions as the integration of research methods enriches the
inquiry (Creswell, 2008). In this study, accordingly, I adopted a quantitative research method to
examine and answer the research questions as well as the hypotheses formulated in Chapter Three.
I employed a qualitative research method to gain an in-depth understanding of the possible
relationship between the perceptions of learners and their cognitive attainment. I explored the
perceptions and experiences of the participants concerning the use of AR-infused flashcards via a
qualitative research method. The third question (experiences and perceptions of the participants)
lends itself to a qualitative research method to efficiently explore and uncover the perceptions and
experiences of the participants about the use of AR-infused flashcards. I used a triangulation mixed
method design to address my third research question. Creswell (2008) contends that a triangulation
mixed method helps researchers collect data from both qualitative and quantitative sections,
integrate the data gleaned, and ultimately utilize the results to better comprehend the depth of a
research problem. To explore the experiences of Iranian English language learners, studying in the
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United States, about using AR-mediated context in learning English VP idioms, I used interviews
to glean comprehensive analysis and results. One database (interview) can corroborate the results
of the other database (surveys and idiom tests) to reassure the validity and accuracy of the results
(Creswell, 2014).
I adopted an explanatory sequential mixed methods inquiry to conduct this study. This type
of inquiry conducts a quantitative study and analyzes the pertinent results. Building upon the
results of the quantitative method, I conducted a qualitative study through semi-structured
interviews to supply the results with insights and deeper analysis.
Creswell (2014) posits the mixed methods inquiry provides an in-depth analysis because a
researcher can further explain their quantitative data with the qualitative data from the same study.
The sequential nature of this method allows me to primarily analyze the results of the quantitative
method and then segue into the qualitative method to guarantee the accuracy of results and
efficiently answer the research questions.
Context of Inquiry
Currently, I teach Academic English to international students at INTO USF. Accordingly,
my office at INTO USF was an appropriate location to conduct this study. My office is a quiet
place where I can conduct the interviews and protect the privacy of the participants. Based on the
participants’ preference, I conducted the semi-structured interview either in my office at INTO
USF or the one in the USF library. Having completed the idiom tests and IMMS, I conducted
individual interviews with the participants on a voluntary basis.
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Study Participants
I conducted a study on advanced level students. The decision to recruit advanced level
students was contingent upon the expected outcome of the proposed experimental design and the
expected students’ idiomatic competence to participate in this study. I, nevertheless, scaffolded the
idiom learning process of the participants through either traditional or AR-infused flashcards.
Notwithstanding the current level of the participants’ knowledge of idioms, the flashcards have
the potential to hasten the process of learning idioms by providing appropriate context. This
decision is additionally corroborated by an idiomatologist from the field as well as the INTO USF
content experts. Collectively, the decision seems to have enough solid evidence to substantiate it.
The determination of the sample size was bolstered by a variety of factors. Steven (1996)
contends that there is a number of factors that inform a researcher’s decision concerning a suitable
sample size including the effect size, desired power, tests, alpha level, and the number of variables
present in the data analysis procedure. I intended to conduct the study with a 0.8 power, alpha level
of 0.05, I used G-power software. I then, based on the mentioned alpha level, intended to determine
the appropriate number of participants. Based on the G-power software, the required number of
participants for the study was 50. Thus, a total number of 50 students participated in this study.
The study participants were graduate-level Iranian international students in the United States.
Prior to the data collection period, I had already applied for the Institutional Board Review
(IRB) approval from the University of South Florida (USF). Having applied for the IRB
permission, the permission was granted to conduct the study with the mentioned participants. The
participants were recruited on a voluntary basis to collect the data (see Appendix I).
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The Treatment: AR-infused Flashcards
I utilized a novel type of flashcards, which harnessed augmented reality (AR-infused
flashcards). Traditionally, teachers have used flashcards to teach idioms. However, the difficulty
level of different idioms poses a major challenge on the learning process. This prompted me as the
researcher to embed a new aspect to the traditional flashcards called multimodality to facilitate the
idiom learning process. Multimodality, as explained in Chapter Two, includes different modalities
(audio, video, and pictures) to convey the message, regardless of the content. On this account, a
digital layer was superimposed to traditional flashcards. Consistent with the germane literature
(Colombo, 1993; Kecskes, 2006; Khoshnevisan, 2018b, 2019b; Liontas, 1999; Liontas, 2002a;
Liontas, 2002b), context is a determining factor in arriving at the figurative meaning of an idiom.
Thus, a digital layer superimposed on traditional flashcards facilitated the learning process. The
digital layer was provided via augmented reality (AR). The compelling reason behind adopting
AR in learning idioms as an instructional technology tool was to effectively create an instructional
environment that provides the required context without distancing from the immediate
environment. In this study, thus, I examined the applicability of AR-infused flashcards and the
Idioms Diffusion Model (IDM) in learning English VP idioms using multimodality.
I adopted the idioms from the 101 American idioms (Collis, 1994). To reassure that the
selected idioms were frequent in the English language, I used the Cobuild dictionary. This
dictionary identifies the most prominent and used idioms in the English language. Furthermore, I
consulted the Corpus of Contemporary American English (COCA) to extract the most frequent
English idioms. Furthermore, the idioms were double-checked with an idiomatologist from the
field to make sure the idioms served the goal of this research. Drawing on the Idiom Diffusion
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Model proposed by Liontas (1999), I employed his classification system to categorize the idioms
into the three different levels (Lexical level, Semi-lexical level, and Post-lexical level) he so
termed. Finally, his fourth and final level, the Meta Post-lexical level idioms, which are deeply
rooted in the customs, religions, and culture, were listed. As discussed in Chapter Two, the
difficulty level of processing and comprehending idioms grows from the Lexical level toward the
Meta Post-lexical level. I, thus, hypothesized that the role of AR-infused flashcards becomes more
prominent in the latter levels of idioms such as SLL, PLL, and MPLL. A total number of 200
idioms were identified and categorized based on their levels (Appendix A). I then randomly
selected 15 idioms out of 200 selected idioms. Out of 15 idioms, two idioms fall under the lexical
level category (LL), five idioms under semi-lexical level (SLL), six idioms under post lexical level
(PLL), and finally two idioms under meta post lexical level (MPLL). The following table presents
the idioms with their levels that were used in this study.

Table 4. Idioms Used in the Study
Idioms
Cat got your tongue

Levels
LL

Persian Translation
ﮔﺮﺑﮫ زﺑﻮﻧﺘﻮ ﺧﻮرده

Money talks

LL

ﭘﻮل ﺣﺮف اوﻟﻮ ﻣﯽ زﻧﮫ

Drive somebody up a wall

SLL

از دﺳﺖ ﮐﺴﯽ ﺳﺮ ﺑﮫ ﺑﯿﺎﺑﻮن
 ظﻠﮫ ﮐﺮدن،ﺑﮕﺬارﯾﻢ
ﮐﺴﯽ را دﺳﺖ اﻧﺪاﺧﺘﻦ

Pulling my leg
SLL
Shake a leg

دﺳﺖ ﺑﺠﻨﺒﺎن
SLL

Talking through his hat

از روی ﺷﮑﻢ ﺣﺮف زدن
SLL

Lost his shirt

ﻣﺎل ﺑﺎﺧﺘﻦ
SLL
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Table 4. (Continued)
Idioms
Smell a rat

Levels
PLL

The early bird catches the worm

Persian Translation
ﮐﺎﺳﮫ ای زﯾﺮ ﻧﯿﻢ ﮐﺎﺳﮫ اﺳﺖ
ﺳﺤﺮ ﺧﯿﺰ ﺑﺎش ﺗﺎ ﮐﺎﻣﺮوا ﺑﺎﺷﯽ

PLL
Straight from the horse’s mouth

از ﯾﮏ ﻣﻨﺒﻊ ﻣﻮﺛﻖ
PLL

Spill the beans

ﺑﻨﺪ را ﺑﮫ آب دادن
PLL

All thumbs

دﺳﺖ و ﭘﺎ ﭼﻠﻔﺘﯽ
PLL

Shoot the breeze

ﮔﭗ زدن
PLL

If the mountain will not come to
Mohammad, Mohammad will go to
the mountain

ﺧﻮد را ﺑﺎ ﺷﺮاﯾﻂ وﻓﻖ دادن
MPLL

To keep us with the Joneses

ﭼﺸﻢ و ھﻢ ﭼﺸﻤﯽ ﮐﺮدن
MPLL

Text Difficulty
Text difficulty or text accessibility is an important topic in reading comprehension, which
has been intensely researched in the studies of language learning. Establishing text difficulty is
relevant to the decision of researchers to select appropriate materials contingent upon learners
(participants) at a variety of reading comprehension levels. It is, however, worth mentioning that
decisions on the difficulty level of texts are much on intuitive grounds (Fulcher, 1997). Fulcher
(1997) posited that if educators assign too difficult texts to their students, it can demotivate them
and may damage the process of learning. It is already identified that there is a number of prominent
factors that inform the process of reading such as learners’ motivation level, previous knowledge,
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prior experiences. Arguably, these factors are not controllable by teachers, so the facets of texts
and the germane elements gained more importance and attention.
To exacerbate the situation, there is a myriad of factors that impact the reading
process including learners’ background knowledge, previous reading experience, and
motivation. To capture text difficulty and to facilitate the reading process for language
learners, it is important to provide learners with appropriate texts based on students’ level
and researchers’ aims and objectives in the reading process.
In this study, I aimed to provide flashcards including English VP idioms. To decode
the figurative meaning of the idioms, the flashcards provided the participants with
paragraphs using simple language so that the language used does not deviate the
participants and help them interpret meanings of idioms with the least amount of effort.
The results of a pilot study prior to the study with 10 participants from the same
population implied that the difficulty level of flashcards could not only distract language
learners from the figurative meaning but also, demotivate them from learning idioms. To
capture the difficulty level of flashcards, the flashcards were redesigned to make sure the
language used is easy enough to be easily comprehended so idioms do not lead to
misunderstandings. Among the most used methods to assess text difficulty, sentence length
and vocabulary are taken into account to predict the difficulty of texts.
In flashcards, I selected authentic texts with examples of English VP idioms. The reading
texts were obtained from 101 American English idioms. Each paragraph contained solely one of
the English VP idioms. There were 15 paragraphs used to detail the target idiom. To make sure
that the reading level of the paragraphs used are within the participants’ proficiency level and the
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paragraphs used in the flashcards were approximately of the same level, I implemented a
readability analysis of the paragraphs used in the flashcards. Additionally, drawing on the results
of the pilot study conducted prior to the main study, easier examples were used so the participants
do not have to put more effort to arrive at the figurative meaning of idioms. The main reason to
use flashcards was supplying the participants with the required context and not introducing new
words and structures to capture cognitive load. The readability level is characterized as the
difficulty level of a text. Readability normally measures the difficulty level of vocabularies and
sentences of the text. (Kress & Fry, 2015). Drawing on Fry’s readability level scale (Fry, 1977),
the texts used in flashcards fall under grade 13 and lower. The average level of readability of
flashcards was 9.86, with a maximum of 13, and a minimum of 8 (Appendix B).
To create the videos, I used the Powtoon movie maker website. Powtoon is a free platform
to make animated videos, which grab learners’ attention. Powtoon affords a material designer with
ready-made templates to create high quality animated videos. To create the videos, I exploited the
results of my prior studies regarding learning English VP idioms. Khoshnevisan (2019) posits that
the vast majority of the participants (92.2%) enjoyed the design of the website used in the study to
help the participants develop their idiomatic competence. According to the results of this study,
80.8% of the language learners mentioned that the videos used in this website were useful and
helped them to decode the figurative meaning of English VP idioms. Only 15% of the participants
found pictures helpful to decode the meaning of idioms. As for audio, approximately, 4 % of the
participants relied on the audio to understand the idioms. Finally, findings implied that translations
were fruitful in case of semi-lexical and post-lexical level idioms where there is no one-to-one
matching or any other similarity between the L1 idiom and its equivalent in the participants’ L2.
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Consistent with the guidelines of Khoshnevisan’s (2019) study, the videos were designed
using a human narration (my narration), pictures, and texts to facilitate the idiom learning process
while watching the videos. All through the videos, the participants could watch an animated
pedagogical agent who communicates with the language learners. Khoshnevisan (2018) reiterates
that idiom learning software in the market is more concerned with colors, forms, spatial and
temporal contiguity. He adds that idiom software uses animated pedagogical agents along with
machine narration. He concludes that language learners cannot learn idioms through this type of
design because it lacks multimedia ethics, cognitive load theory tenets, and L2 idiom processing
principles.
To capture the difficulties and weaknesses of earlier idiom learning technological tools, I
primarily made an effort to provide language learners with quality content. Only then, were the
role of the animated pedagogical agent, multimedia principles, and narration taken into account.

Figure 1. The Frames of the Video Triggered by the AR Application

57

Figure 1. (Continued) The Frames of the Video Triggered by the AR Application

The illustrated animated pedagogical agent introduced the idioms to the participants in
English. Khoshnevisan (2019) reported that most language learners (78%) watched the videos to
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learn English VP idioms. Audio and pictures are the second useful tool to understand idioms. Only
11 % of the students used these tools.
The reason why videos were used to present and delineate idioms was that research results
(Khoshnevisan, 2018) suggest that multimedia has the potential to supply language learners with
authentic language input. The vast majority of today’s material, which introduce language and
culture to language learners lack authentic language. The use of multimedia to present authentic
language to language learners can encourage and motivate them to learn a second language.
Having considered different learning styles, the increase in learners’ motivation can expedite the
pace of learning.
Drawing on Mayer’s (2001) modality principle, I used segmenting and personalization.
Aligned with segmenting, the whole video was broken into smaller parts and sections to help the
participants decode and comprehend smaller chunks of information. Once the participants were
presented with the idiom and the related picture, they were engaged with an explanation, a
dialogue, and finally the Persian translation of idioms. This helped the participants guess the
figurative meaning of the idiom in the context in case this is their first encounter with that specific
idiom. Another principle, which was observed in the course of developing the videos was
personalization. According to this principle, the utilization of an every-day conversation rather
than a formal dialogue can enhance the understanding of learners. The content of the dialogues
was interspersed with the Persian culture—the one that participants had already encountered in
their life. One example is the use of Persian names, Persian TV shows (Asre-E-Jadid Talent Show),
and other Persian cultural elements such as Persian names in videos.
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Consistent with the findings of Khoshnevisan (2018), an animated pedagogical agent was
utilized in the videos to explain the English VP idioms. To delineate the idioms, the videos
primarily presented a picture that aligns with the idiom. Then, the videos explained the meaning
of the idiom and introduced the idiom through an example, so the participants become familiar
with the appropriate use of the idiom. Finally, the participants had access to the Persian meaning
of the idiom to examine the impact of these factors on learning English VP idioms. In short, the
participants were supplied with all known possible tools to learn an idiom (image, audio, video,
context, L1 translation).
Parallel to the four categories of the ARCS model, specific aspects of motivation were
taken into account in designing flashcards. According to Keller (2000, p. 2), One needs to take
these four different categories into account, so a learner is fully motivated. Keller (2000, p. 4)
introduces a matrix for a systematic motivational design, which was taken into account to create
flashcards for the current study:
“attention: Capture Interest (Perceptual Arousal):What can I do to capture their
interest?; Relevance: Relate to Goals (Goal Orientation): How can I best meet my
learner’s needs?; Confidence: Success Expectations (Learning Requirements):
How can I assist in building a positive expectation for success?; Satisfaction:
Intrinsic Satisfaction (Self-Reinforcement): How can I provide meaningful
opportunities for learners to use their newly acquired knowledge/skill?”
Two series of flashcards were developed including the idiom, picture, explanation,
example sentence, and translation. The reason why the flashcards include all modes of instruction
is that other studies placed emphasis on the importance of these different means of learning idioms.
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In one study, Khoshnevisan (2019) reported that more than one-third of the participants reported
that videos were a fruitful tool to learn idioms. Other participants noted that they primarily used
the picture, then audio, translation, and video group (26.9%), video, audio, translation, and picture
group (19.2%), and some of the students (11.5%) used translation, audio, video, and pictures to
process figurative meanings. As for post-lexical idioms where there is no one-to-one equivalent in
the participants’ L1, translation was the only tool that could lead language learners to the figurative
meanings of the idioms. This corroborates the role of translation in learning novel idioms that have
no trace in the learners’ L1.
Thus, the flashcards were crafted using all possible means of guessing and learning the
figurative meaning of an idiom. Figure 2 showcases a sample of flashcards developed.

Figure 2. A Sample of Idiom Flashcards
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Having developed the traditional flashcards as well as the related videos, I used the Hp
Reveal app to develop AR-infused flashcards. Hp Reveal is an augmented reality platform. Hp
Reveal is a software development kit to develop AR-infused material for different purposes. Hp
Reveal (aka Aurasma) was harnessed to develop AR-infused flashcards. Figure 3 shows the Hp
Reveal app. Figure 4 shows the Hp Reveal website and app.

Figure 3. Hp Reveal App

Figure 4. Hp Reveal Interface

62

I asked the participants to take a pretest. The pretest was a 30-item test to measure the
idiomatic competence of Iranian language learners in English. Both electronic and printed versions
of the test (English idiom tests) were available to the participants. The validity of the pre/posttest
has already been taken into account. I already consulted with several ESOL teachers in both ESL
and EFL contexts to make sure that the test measures what it is supposed to measure (idiomatic
competence of the participants in this study). In terms of reliability, this test has already been
adopted in a dissertation. However, informal chats with the author of the study revealed that the
test has relatively high reliability and validity.
Having taken the English idiom test, the participants in the experimental group then worked
with the AR-infused flashcards. AR-infused flashcards were traditional flashcards that are tied to
augmented reality (AR). AR supplies the participants in the experimental group with more context,
hence, the participants could figure out the figurative meaning of the idioms with less effort
(consistent with the idiomatic competence definition of Liontas, 1999). Accordingly, participants’
behavior on how to use the AR-infused flashcards were observed and analyzed. Participants in the
control group worked with the traditional flashcards. The same idioms used in the AR-infused
flashcards were introduced to the participants in the control group. However, the participants could
not enjoy the AR-infused material that comes with the AR-infused flashcards. In other words, the
participants in the control group were provided with context through the use of traditional
flashcards. Thus, the content of the material for both the control and experimental groups was the
same. However, this material was presented in different ways for both control and experimental
groups (AR channel vs traditional channel). The participants took a posttest to measure their
cognitive attainment concerning the idioms learned.
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A Training Session
Prior to the actual experiment, a training session was conducted about the nature of
augmented reality and how it is used. A short video was made and sent to the participants prior to
the actual experiment session. Two extra AR-infused flashcards were designed to showcase the
use of this technology in language learning. The participants thus had the opportunity to work with
those extra AR-infused flashcards to familiarize themselves and gain hands-on experience prior to
their learning time. This reassured me that the participants know how best to employ the flashcards
to facilitate the idiom learning process during the experimental session. I equally benefited from
these sessions to test the workability of the flashcards developed and make sure that the technology
is working both appropriately and accurately. Finally, the training sessions assisted me to identify
the potential affordances and constraints of the AR-infused flashcards.
Pilot Study
Prior to this study, I designed 15 AR-infused flashcards for learning idioms. A total number
of 8 Iranian language learners participated in this pilot study to learn idioms. This pilot study was
to test the flashcards, pre/posttests, IMMS online survey, and generally the modus operandi of this
research. The pilot study was conducted to test both the reliability and validity of the idiom test
used in this study. Using Cronbach’s alpha, the internal consistency of the idiom test was assessed
prior to conducting the main study. The Cronbach’s alpha coefficient of the 15 items was 0.81,
indicating a satisfactory level of internal consistency.
The other important aspect of the pilot study was to assess the technical issues that could
arise during a study. The technical issues were tackled after the pilot study and prior to the main
study. The technical problems fell from pictures used as triggers to the quality of narrations.
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In the pilot study, I sought the participants’ experiences about the process of gleaning the
meaning of English VP idioms. This study showed that arriving at the figurative meaning of idioms
is not an easy task and even after providing the participants with sufficient context to guess the
meaning of idioms, they were struggling with processing the figurative meanings of idioms.
Comprehension of idioms relied on their level, too. Consistent with Liontas (1999), idioms at the
LL and SLL levels required less context. The participants reported that to understand the figurative
meaning of PLL and MPLL idioms, they needed to have an explanation or the Persian equivalent
of them. It is noteworthy that the participants did not use the pictures of flashcards at the PLL and
MPLL levels as the Conceptual Semantic Image (CSI) distance was too far to lead the participants
to the Persian equivalent of idioms. Another prominent point learned in the pilot study was that
the participants unanimously stated that they wanted to see more elements from their culture. In
other words, using Persian cultural and social elements could facilitate the process of idioms
comprehension for them. Additionally, the participants were complaining about the difficulty level
of example sentences. Having member checked the data with the participants, it was revealed that
the difficulty level of example sentences was not beyond the language proficiency of the
participants (see Appendix C). It is, however, noteworthy that decoding the figurative meaning of
idioms imposes extra effort on the idiom comprehension process. Avoiding likely cognitive load,
easier sentences need to be used so participants can simply arrive at the figurative meaning of
idioms rather than analyzing the literal meaning of single words used in example sentences
(scenario).
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Phase I: Quantitative Research Design
Data Collection Procedures
In this study, I intended to collect the data from Iranian international students who are
studying at the graduate level in American institutions. The students shared the same academic
level (graduate students) and, more importantly, at the same proficiency level based on the ETS
TOEFL test results. TOEFL test results are one of the minimum requirements for admission to
American universities. The participants must have already met this prerequisite. I did not intend
to integrate the experiment into the formal classroom due to the fact that emerging technologies
such as augmented reality are not considered a mainstay of curricula. The participants voluntarily
participated in this study on an individual basis. To be recruited in this study, the participants
needed to have scored between 80 and 90 in the ETS TOEFL test. According to the ETS TOEFL
score interpretation, each skill has three or four proficiency levels. The total score range in TOEFL
test is between 0 and 120.
I employed a descriptive quantitative approach with idiomatic knowledge tests. The data
collection, due to the extent of the study, was two months to individually familiarize the
participants with this technology and the use of AR-infused flashcards. In the quantitative section
of the study, I exploited a pretest (L2 idiomatic knowledge test) to collect the required data
regarding the participants’ prior knowledge of English VP idioms. The pertinent data were
collected prior to the treatment to investigate the idiomatic competency level of the participants in
L2. Prior to the experimental sessions, I explained the goals and purpose of the study to the study
participants. I then detailed the purpose of the questionnaire that the participants would take after
the treatment to reassure them that there is no right or wrong answer.

66

The experimental design of this study consists of two groups (control and experimental
groups) and each group was exposed to different materials according to the independent variable
used in the groups. In other words, I randomly assigned the study participants to two groups as
shown in Table 5.

Table 5. Two Groups of Participants in the Study
# of groups

Type of material used

Groups

Group 1

Paper-based idiom flashcards

Control group

Group 2

AR-infused idiom flashcards

Experimental group

During the treatment sessions, the participants in Group 1 were exposed to traditional
flashcards to learn idioms. Having studied the idioms through traditional flashcards, the
participants in Group 1 took the posttest. The posttest was the same as the pretest. However, the
order of the questions was different so I can measure the learning gains of the participants using
traditional flashcards. In contrast, Group 2 worked with AR-infused flashcards during the session
to elicit the figurative meaning of the English VP idioms through the multimedia provided by
augmented reality. The content of the material for both control and experimental groups was the
same and the only difference was the method of presenting the content (traditional vs augmented
reality). As soon as the participants in both groups finish studying the flashcards, they were asked
to take a posttest. I then requested that the participants take an online survey known as the
Instructional Material Motivation Survey (IMMS) developed by Keller (2010) to calculate their
interest and motivation while working with AR-infused flashcards.
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It was first publicly announced that this study intends to study English VP idioms via an
emerging technology (AR). I announced my interest to recruit participants for a study on learning
English VP idioms on a voluntary basis. I made sure that the potential participants were well aware
of their rights to enter into this study and they can leave the study if they did not feel like
continuing. This was also explained in Persian so Iranian international students know the details.
Instrumentation
Background information questionnaire. A background information questionnaire was
administered to collect the required data regarding the participants’ general but significant
information (Appendix D). Parallel to the specifications of the participants of this study, this
questionnaire is specifically designed for ESL students. Comprised of nine items, the background
questionnaire aims to explore the background and language learning experiences of the
participants in this study. The questionnaire included information concerning participants’ age,
nationality, native language, academic year, self-rated overall English proficiency from 1 (low) to
5 (high), years of English study, current GPA, and TOFEL scores.
L2 idiom test (pre/posttest). An L2 idiom test (Appendix E) was employed to measure the
likely changes in the participants’ level of cognitive attainment regarding English VP idioms. This
inquiry was conducted using pretest and posttest to measure the idiomatic gains of the participants
while learning idioms with different methods (paper-based & AR-infused). The internal
consistency of the idiom test (reliability) was assessed during a pilot study prior to conducting the
main study using Cronbach’s alpha. Cronbach’s alpha reliability coefficient has a range of 0 to 1.
Nonetheless, there is no lower limit to the Cronbach’s alpha coefficient. If the alpha value falls
between 0.70 and 0.80, it is considered as satisfactory. In case it falls between 0.8 and 0.9, the
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alpha level is good. If the alpha level is greater than 0.9, there is excellent consistency. The
Cronbach’s alpha coefficient of the 15 items was 0.81, indicating a satisfactory level of internal
consistency of the idiom test used in this study.
Instructional material motivation survey (IMMS). The participants completed an online
questionnaire about the Instructional Materials Motivation Survey—IMMS—(Keller, 2010) based
on the ARCS instructional design approach (Keller, 1987a, 1987b). This questionnaire indicated
the extent to which the participants found the material motivational and interesting. This, later on,
showcased the impact of AR-infused material on motivation (see Appendix F). To further
understand the participants’ experiences, an online motivation survey was adopted to measure the
extent to which the participants found AR flashcards motivational and interesting. As for the
material design, the participants took an online questionnaire regarding their experiences with ARinfused flashcards. Descriptive statistics, regarding the results of the online questionnaire, were
reported. In terms of the motivation level of the participants using AR-infused material, drawing
on the ARCS Model, a MANOVA test was performed to find likely significant differences in the
participants’ motivation level across different components of motivation including attention,
relevance, confidence, and satisfaction.
Reliability and Validity for the Current Study
The issues pertinent to reliability and validity of data collection instruments were taken
into account and are reported in this section. The reliability and validity of IMMS were already
examined. Keller (2010) notes that IMMS has already been administered to 90 participants at a
major US Southern university. The internal consistency of this survey, according to Cronbach’s
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alpha calculated statistics, was satisfactory. Table 6. indicates the results of the IMMS reliability
estimates in this study.

Table 6. IMMS Reliability Estimates
Scale
Attention
Relevance
Confidence
Satisfaction
Total scale

Reliability Estimate (Cronbach’s
Alpha)
.85
.87
.81
.82
.91

Data Analysis Procedures
I employed an Independent Samples t-Test with the two groups assigned. To reassure that
an appropriate parametric test is employed in this study, I used a normality test for the related
variables by means of a normal distribution plot and a quartile-quartile (Q-Q) plot so normality is
confirmed in a visual manner. Additionally, I checked the outliers as these outliers might have a
significant impact on the results of the t-tests and may ultimately inform the precision of scores
(Field, 2013). I created a Box and Whisker plot of the data for likely outliers in IMMS and idiom
tests. The homogeneity of variances between samples was established because I used the formula
to check and compare the sum of participants in each group and the variance of each group as

follows:

. Having verified the details of the data, as discussed above, the

data based on the study research questions were analyzed via SAS software.
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Using SAS software, I analyzed the research questions. The justification to use independent
samples t-test was that I intended to examine the statistical significance of an independent variable
(AR-infused flashcards) on the dependent variable (idiom learning) in two independent groups of
participants. The differences between the means of the groups were compared. The stated
hypothesis, manifested in the first question listed in Chapter One, might be rejected or not. This
decision rests on the outcome gleaned from this analysis. The hypotheses were tested to find out
the impact of the independent variable on the dependent variable at p <.05 significance level.
To address the second research question, I used the IMMS survey to investigate the
participants’ motivation level regarding the use of AR-infused flashcards. IMMS is not a constructtype tool to measure the participants’ generalized levels of motivation. IMMS is an instrument
used to enable the researcher to measure the extent to which the participants are motivated
concerning AR-infused flashcards. This survey includes 36 items total and the participants will
respond to every single question based on a Likert scale range from 1 to 5. IMMS measures
attention, relevance, confidence, and satisfaction regarding the use of instructional materials. As
such, IMMS includes a certain number of items to measure the mentioned categories: Relevance
and Confidence sections, collectively, have 9 different items, 6 items belong to Satisfaction, and
12 of them are pertinent to Attention. The minimum score on IMMS is 36, and the maximum is
180. Finally, it can be inferred that 108 is the midpoint. In other words, the lowest total score
regarding the IMMS survey will be 36 and the highest score might be as high as 180. IMMS is a
continuous variable and there exists a range score from 36 to 180. The minimum, maximum, and
the midpoints for these different sections may differ because these subscales do not have the same
number of items.
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To analyze the IMMS survey, I employed a MANOVA test to invesitage the impact of the
inventory. The justification to employ MANOVA was that the survey was administered after the
treatment to examine the impact of AR-infused flashcards on the motivation level of the
participants. The descriptive statistics (the mean, median, standard deviation, and the range of
scores of the Likert scales survey) were calculated and put forth in the quantitative section. To
analyze the most preferable interactive features within the AR-infused learning environment,
employing Independent Samples t-Test, an inferential analysis was conducted.
Phase II: Qualitative Research Design
In this section of the study, I conducted an interview to explore the perceptions and beliefs
of the participants regarding their experience with the AR-infused material. Individual semistructured interviews were conducted with ESL Iranian international students studying at
American universities at the graduate level.
Context for the Inquiry and Study Participants
I conducted the interviews in my office at the University of South Florida (USF) Tamps
Campus. To that end, I randomly selected and interviewed seven students. I randomly selected five
study participants to interpret the data gleaned from the interviews.

1. Participants were Iranian international students at American universities at the graduate
level.
2. The participants were at least at the advanced level of English language proficiency
and have passed the TOEFL proficiency test of English. They had passed the TOEFL
with at least 75.
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3. Participants were volunteer to participate in this inquiry
4. Participants were briefed about their rights to leave the study whenever they so wish.
Data Collection Procedures
I reviewed the experimental objectives with the participants before the experiment. This is
how I could be certain that my participants realize the objectives and prospects of their
participation. I managed an individual interview with a few of my participants on a random basis.
Interviews enabled the students to explicitly discuss their experiences about the AR-infused
flashcards. Interviews were enabling to not only negotiate deep concepts with them but also
unravel their feelings and opinions for additional scrutiny of ESL Iranian language learners
regarding the usefulness of AR-infused flashcards about learning LL, SLL, PLL, and MPLL
idioms. Interviews were conducted in a calm place based on the students’ comfort. Interviews
lasted approximately 20 minutes.
Instrumentation
Semi-structured interviews. The data were collected through 20-minute individual
interviews of five Iranian international students at American universities at the graduate level. I
asked 17 open-ended questions using through semi-structured interview protocol (see Appendix
G) to guide and facilitate the interview discussion. I both recorded and then transcribed. We
communicated in English when asking and answering questions in interviews. For the purpose of
this study, the interviews were conducted with five participants to uncover their perceptions. The
interview was conducted to encourage the participants to unlock their perceptions and to unearth
their genuine feelings in a less threatening atmosphere where everyone can express his feelings. A
semi-structured interview was used in this study. I audio-recorded and transcribed the interviews.
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For the verisimilitude of the data, I shared the results with the participants to avoid the
misinterpretation of the data. To minimize biases, I kept a personal journal in the process of
conducting this study. Doing so should help to control the potential biases.
Data Analysis
Explanatory sequential design. I selected the explanatory sequential design as the core
design for the qualitative section of this study. I employed this design to gain insight into how the
participants found the AR-infused flashcards and how they described their experiences about this
novel way of learning English VP idioms. This design could adequately address the last research
question concerning the participants’ experiences using AR-mediated context to comprehend VP
idioms.
Explanatory descriptive case study research approach. To dig into the participants’
procedure in decoding the figurative meaning of idioms and to adequately uncover their
experiences, I employed an explanatory descriptive case study as the main research approach. Yin
(1984) posits that case study research is a type of empirical inquiry that probes a current
phenomenon in peoples’ daily life. In these situations, there is a fine line between the context and
the phenomenon under study. The fine line fades away and the researcher uses different sources
of evidence. Blatter (2008) defines case study as an approach in research that studies a
phenomenon in-depth Similarly, Zainal (2007) reiterates that the case study research approach
captures the complexities of research problems so the researcher can go above and beyond the
common limitations of a quantitative research method. In addition, a case study enables the
researcher to view findings from the participants’ lens. Above all, researchers who apply a case
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study approach are not after revealing and analyzing factors that amount to causes and effects but
rather seeking the mechanisms between causes and effects (Blatter, 2008).
There are various forms of case studies as a research method to suit different types of
phenomena under exploration. Yin (1984) recognized and detailed three prominent types of case
studies: exploratory, descriptive, and explanatory. Each of these categories can adequately attend
to a specific research question depending on the nature and objectives of the research. An
exploratory case study is an approach researcher employs to explore answers to general questions.
These answers help researchers uncover if they can dive into an area seeking specific answers as
this category does not afford researchers with specific answers to questions but general ones (Streb,
2010; Yin, 1984; Zainal, 2007). In explanatory case studies, researchers seek in-depth answers to
thoroughly explain a phenomenon. Harder (2010) corroborates that an explanatory case study has
the potential to both describe and explore a phenomenon. I adopted a descriptive case study to
portray the phenomenon as they appear (Yin, 1984; Zainal, 2007). Tobin (2010) asserts that the
underlying end in a descriptive case study is to weigh phenomena.
Case study is one of the most flexible approaches to qualitative research. Meyer (2001) put
emphasis on the fact that this approach to qualitative study does not need rigid guiding
requirements. This flexibility results in power as it enables a researcher to modify both the design
and the data collection procedure when conducting research to address research questions. (Meyer,
2001). I adopted an explanatory case study to conduct this study. The main reason why this
approach was employed was because I intended to detail the results and findings of the
experimental section via the data gleaned from the qualitative section of this study. Using this
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approach enabled me to grasp inclusive answers to the questions made in this study. An
explanatory case study enabled me to explain and describe the phenomenon under study.
I adopted the Constant Comparative Method to analyze the data collected in the qualitative
section of this study. The thematic analysis method was followed by the identification and analysis
of wider themes based on the research question (Braun & Clarke, 2006). I audio-recorded,
transcribed, and shared the interviews with the participants to ensure the verisimilitude of the data.
I analyzed the data via the Constant Comparative Method (Strauss and Corbin, 1990). I used the
three levels of analysis (open coding, axial coding, and selective coding). Open Coding deals with
the process in which a researcher breaks down and examines the data. Having compared and
conceptualized the gleaned data, a researcher needs to categorize the data as the final stage of open
coding. The second level is Axial Coding that is related to revisiting the data in novel ways. In this
set of procedures, researchers should precisely check the categories and make connections and
links between the identified categories. This level is implemented through using the coding
paradigm. The coding paradigm embroils different conditions, contexts, and actions. These
paradigms are followed by interactional strategies ad consequences that conclude the second level
of analysis. Last but not least, Selective Coding is a process to pick and choose core categories.
Selective Coding involves linking a core category to other peripheral categories and validate a de
facto relationship and finally refine and develop the categories that call for further modifications.
Verifications
To verify the results of the qualitative section, I administered the triangulation of the data.
To achieve that, I used a variety of data such as informal chats, students’ recorded interviews,
surveys, and test results. In addition, I utilized the member checking to reassure the results of the
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interviews are accurate (Creswell, 2008). I reviewed the transcribed data of the interviews with the
participants, so that the accuracy of the results may be maintained. It was then reassured if the
findings were accurate and properly reflected the perceptions, experiences, and beliefs of the
participants regarding AR-infused flashcards. If vague ideas about the statements of the
participants were gained, I asked the participants to clarify their thoughts and statements.
Ethical Considerations
I informed the participants about the objectives of this study. I assigned pseudonyms to the
participants, so that the research was conducted anonymously. All the data related to the
participants of this study were collected in a safe box in my office. The related data were saved in
the USF box on my personal computer. After 5 years, the electronic data will be erased from the
USF box.
Chapter Summary
Chapter Three delineated the methodology practiced in this study. The impact of ARinfused flashcards on learning English VP idioms was examined. Three research questions were
crafted and stated in Chapter One of this manuscript. To efficiently answer the developed research
questions, I applied mixed methods research design. A quantitative approach was exploited to
examine the impact of AR-infused flashcards on learning English VP idioms. To investigate the
impact of AR-infused flashcards on learning English VP idioms, I utilized an L2 idiom knowledge
test. Additionally, I employed the L2 idiom tests for pre and posttest to measure cognitive
attainment. To measure the learning gains, I employed an Independent Samples t-Test for the test
scores to compare the mean scores of the two groups to examine if there is a statistically significant
difference between the two groups. I used an IMMS survey to examine if AR-infused flashcards
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motivate the participants. I used a MANOVA test to investigate the impact of the AR-infused
flashcards on the students’ motivation level. Finally, to gain a deeper insight into the participants’
experiences about using AR-infused flashcards, I adopted a qualitative approach. I implemented a
semi-structured interview to explore the participants’ perceptions. This qualitative study,
hopefully, enabled me to compensate for the inherent weakness of a sole quantitative approach to
the study.
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Chapter 4: Results and Discussion
Chapter Four presents the findings germane to quantitative and qualitative research
questions put forth in Chapter Three. The purpose of this study was twofold: this study Primarily
aimed to examine the impact of AR-infused flashcards on Iranian English language learners’ idiom
achievements and motivation level. This study also was an attempt to explore Iranian learners’
experiences using AR-mediated context to comprehend English VP idioms. The study examined
if the Idiom Diffusion Model could be applied to international students who are learning English
VP idioms in the United States. Secondly, it sought to explore the perceptions and measure the
motivationa level of international students when using AR-infused material to learn English VP
idioms. Thirdly, it was an attempt to unfold the affordances and limitations of AR concerning
learning English VP idioms. Finally, it explored the perceptions and measured the motivationa
level of international students when using AR-infused material to learn English VP idioms.
This chapter both puts forth the results of the data analyses and discusses the relevant works.
The outcome and discussion of the current study hinge on the research questions:
1. What is the effect of AR-infused idiom material on Iranian language learners’ VP idiom
achievement?
2. What is the effect of AR-infused idiom material on Iranian language learners’
motivation in terms of attention, relevance, confidence, and satisfaction?
3. How do Iranian English language learners studying in the United States describe their
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experiences using AR-mediated context to comprehend English VP idioms?
The research questions pivot on the following hypotheses:
1. Students learning English VP idioms with AR-infused flashcards achieve higher
scores in idiom tests compared with students who have been exposed to traditional
flashcards.
2. Students learning English VP idioms with flashcards (either traditional or ARinfused) gain motivation?
3. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of attention?
4. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of relevance?
5. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of confidence?
6. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of satisfaction?
I quantitatively addressed Research Question 1 and 2 and reported the related results. Using
the qualitative approach, I analyzed the Research Question 3 and reported the results. I divided
this chapter into three different parts. In the first section, I present the demographic information.
Then, I elucidate the results of RQ1, and 2. In the third section of this chapter, I report the results
and discussion of RQ3. Finally, this chapter concludes with a summary of findings and discussion.
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Demographic Information
The background information administered aimed to obtain the required information
concerning the participants of this study. I collected information about the participants’ age,
number of years of studying English, number of years of English studied in America, and the
TOEFL test scores via this questionnaire. The total number of participants in this study was 50
Iranian students studying at the graduate level in different institutions in the United States. The
age range of the participants was between 25 and 35 years of age, and 60% of the participants were
female and only 40% of them were male. Approximately, two-thirds of the participants had studied
English for over a decade. Prior to conducting this study only one participant (2%) had the
opportunity to study English in an ESL context.
Research Design
I employed a mixed methods approach to examine the influence of AR-mediated material
(AR-infused flashcards) on the participants’ idiom achievements and motivation. This study was
an attempt to explore the participants’ perceptions and experiences about using these flashcards to
learn English VP idioms.
Regarding the research design employed in this study, Table 7 depicts the first research
question, the number of participants, data source, analysis procedure, and the likely outcomes
concerning the first research question.
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Table 7. Relationship between Research Question 1, Participants, Data Sources, Analysis
Procedures, and the Expected Outcome.
Research
Question

Participants

What is the
effect of ARinfused idiom
material on
Iranian language
learners’ VP
idiom
achievement?

Control &
experimental
groups

Number of
Participants

50

Data
Source

Pre/post
tests

Analysis
Procedures

Expected
Outcomes

• Independent
and paired
samples
t-tests
• Descriptive
statistics

AR-infused
idiom
flashcards
increase VP
idiom
achievement

Concerning the research design employed in this study, Table 8 clarifies the second
research question, the number of participants, data source, analysis procedure, and the likely
outcomes concerning the first research question.
Table 8. Relationship between research question 2, participants, data sources, analysis
procedures, and the expected outcome.
Research Question

Participants

What is the effect of
AR-infused idiom
material on Iranian
language learners’
motivation in terms
of attention,
relevance,
confidence, and
satisfaction?

Control
(Traditional
flashcards) &
experimental
groups (ARinfused
flashcards)

Number of
Participants

Data
Source

Pre/post
tests

50
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Analysis
Proc
edures

Expected
Outcomes

AR-infused
• MANOVA idiom
flashcards
test
• Descriptive increase VP
idiom
statistics
achievement

Table 9 shows the descriptive statistics of the participants in this study (including the
experimental and control group for both pre and posttests). In terms of pretests, the average idiom
test score for control and experimental groups was 5.32 and 4.68, respectively. The minimum score
for the control group was 3 and the minimum for the experimental group was 1. The maximum for
the control group was 9 and the maximum for the experimental group was 8. This indicates that
there exists no large variation in the overall scores gained in both control and experimental groups.
In contrast, when it comes to post-test results, the average idiom test score for the control group
was 10.44 and that of the experimental group was 13.04. The minimum score for the control group
was 9 and the minimum for the experimental group was 12. The maximum for the control group
was 12 and the maximum for the experimental group was 14.
Having examined the results of Skewness and Kurtosis, as indicated in table 3, it was found
that there exists a normal distribution in the idiom test scores in the four groups: control and
experimental groups (pretest) as well as control and experimental groups (posttest). This indicates
that the gleaned data are neither skewed positively nor negatively. Additionally, the obtained test
scores are not heavily clustered either in the tails or peaks of the frequency distribution. It is worth
mentioning that a score between -1 and 1 for Skewness and -2 and 2 for Kurtosis is acceptable so
it aligns with a normal distribution. It is then indicated that the four groups are almost normally
distributed.
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Table 9. Summarized Descriptive Statistics for Control and Experimental Groups (pre and posttests)
Group
Control group
Pre-test
Experimental
groupPre-test
Control group
Post-test
Experimental
group
Post-test

S
Std Err

Min

Max

Median

SK

KU

N

1.57

0.31

3

9

5

0.60

-0.32

25

4.68

1.66

0.37

1

8

5

0.17

-0.25

25

10.44

1.00

0.20

9

12

10

0.31

-0.89

25

13.04

0.84

0.16

12

14

13

-0.07

-1.59

25

Mean

Std
Dev

5.32

Assumptions Verification
To analyze the gleaned data—prior to running t-test (as a parametric statistical test)—the
related assumptions (normality & outliers, equal variances, and independence of observations)
between the Control and Experimental groups (pre-test) were verified using a distribution of score
plot, normal Q-Q plot, and a boxplot. To draw accurate inferences from the results, a researcher
needs to verify the normality of the data collected (Bluman, 2008; Howell, 2002).
Assumption of normality. The assumptions of normality and outliers between the Control
and Experimental groups (pre-test) were verified using a distribution of score graph and a normal
probability plot (normal Q-Q plot) as well as a boxplot. To verify the assumption of normality, a
distribution of score plot was employed. The distribution of the score plot illustrates a normal
distribution of the idiom test scores. Employing a normal probability plot (normal Q-Q plot) and
a box plot (as shown in Figures 5, 6, & 7), no outlier was identified between the Control and
Experimental groups (pre-test) idiom test scores.
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Figure 5. Distribution of Scores Plot

Figure 6. Normal Probability Plot (normal Q-Q plot)

Figure 7. Boxplot to Check the Outliers
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Assumption of equal variances. The assumption of equal variance attempts to compare
the means of two groups. This assumption is associated with the closeness of the standard
deviations of the two groups. Equal variances can be assumed in case one sample variance is no
larger than twice the size of the other sample variance. Furthermore, the sample size of one
group cannot be 1.5 larger than the sample size of the other group. In short, if

is met, the assumption of equal variance is still held. The result of

(
and

= 1.8646 and

= 1.5737) is 1.1848 and the result of

(

= 25

= 25) is 1. Accordingly, based on the gleaned data, the assumption of equal variance is

still held.
Assumption of the independence of observations. The scores obtained were considered
independent because there was no interaction across students in each group (the score of one
student does not affect that of another). Thus, the assumption of the independence of observations
was held. This is the most prominent assumption that needs to be verified by a researcher prior to
conducting an independent samples t-test.
Verification of the mentioned assumptions was confirmed via different statistical measures
to reassure that the researcher can run an independent samples t-test with the obtained idiom test
scores. Accordingly, a t-test was used to reassure whether the difference between the two groups
(control and experimental) can be confirmed before the intervention.

86

Independent Samples t-test
An independent samples t-test was administered prior to the main study to verify if
there exists a significant mean difference between the scores of the experimental and control
group before the treatment. The test administered included 15 items. This independent
samples t-test was responsible to juxtapose the experimental group with the control group.
Table 10 demonstrates the results of the independent samples t-test between the groups. The
results of the t-test suggest the absence of a significant mean difference between pretest idiom
scores of control and experimental groups. It was proved that there are no statistically
significant differences, at the .05 level of significance, between the experimental group and
the control group idiom test scores before the treatment.

Table 10. Summarized Independent Samples t-test Results
Group

M

SD

N

t

df

p-value

Control group
pretest

5.32

1.57

25

1.31

48

0.41

Experimental
group pretest

4.68

1.86

25

Note. No significant results at alpha level 0.05.

Results and Interpretation
The results of the independent samples t-test indicate that the mean score does not
statistically differ between the control group (M = 5.32, SD = 1.57, n = 25) and the experimental
group (M = 4.68, SD = 1.86, n = 25) at the .05 level of significance (P = 0.41, df = 12, p > .05). It
revealed that the two groups have the same start point. Thus, likely differences after the treatment
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emanate from the interference rather than other confounding variables and prior idiomatic
knowledge difference.
To analyze the role of the intervention in both groups (control and experimental), the two
sets of data related to the idiom test scores of the control group (in pre and posttests) were primarily
analyzed. The likely mean difference between the two groups were measured to find out whether
a statistically significant mean difference can be found between the two groups before and after
using traditional flashcards. However, prior to conducting the t-test, the related assumptions were
checked and verified to probe the mean difference.
Assumptions Verification
The related t-test assumptions (normality & outliers, equal variances, and independence of
observations) between the idiom test scores of the control groups (pre and posttests) were
confirmed using a distribution of score plot, normal Q-Q plot, and a boxplot.
Assumption of Normality
The assumptions of normality and outliers between the idiom test scores of the control
group (in pre and posttests) were confirmed using a distribution of normal Q-Q plot and a score
plot as well as a boxplot. To verify the assumption of normality, a distribution of score plot was
utilized. The distribution of the score plot (Figure 8) demonstrates that the idiom test scores were
normally distributed. Using a normal probability plot (normal Q-Q plot) and a box plot (as shown
in Figures 9 & 10), no outlier between the idiom test scores of the control group (in pre and
posttests) was found.
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Figure 8. Distribution of Scores Plot

Figure 9. Normal Probability Plot (normal Q-Q plot)

Figure 10. Boxplot to Check the Outliers
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Assumption of Equal Variances
The assumption of equal variance posits that the standard deviations of the groups need
to be adjacent, so this assumption is confirmed, and the independent sample t-test was used. In

short, if

is met, the assumption of equal variance is verified. The result

of

(

= 1.5737 and

= 1.0033) is 1.5685 and the results of

(

25 and

= 25) is 1. It is, thus, revealed that this assumption is held because one sample

=

variance is no larger than twice the size of the other sample variance and the sample size of one
group was not 1.5 larger than the sample size of the other group.
Assumption of the Independence of Observations
The idiom test scores were independent because there was no interaction across the
participants of this study in each group (the score of one student does not impact on those of the
others). Thus, the assumption of the independence of observations was not violated, either.
Paired Samples t-test
To analyze the role of the traditional flashcards in the control group (pretest &
posttest), I ran an independent samples t-test to reveal a probable significant mean difference
between the control group in the pretest and the control group in the post-test. Table 11
illustrates the results of the independent sample t-test between the groups. The results of the
t-test indicate that there was a statistically significant mean difference between the two groups
at the .05 level of significance.
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Table 11. Summarized Paired Sample t-test Results
Group

M

SD

N

Control group
pretest
Control group
posttest

5.32

1.57

25

t
-13.72

10.44

1.00

df p-value
48

0.03*

25

Note. * Significant

Results and Interpretation
The results of the independent samples t-test imply that the mean scores significantly differ
between the control group in pretest (M = 5.32, SD = 1.57, n = 25) and the control group in posttest (M = 10.44, SD = 1.0033, n = 25) at the .05 level of significance (P = 0.0318, df = 48, p < .05).
The results of the independent samples t-test on the two groups with a 95% confidence interval
(CI) for the mean difference suggest that the mean of the idiom test scores for the control group
after the intervention was significantly higher than that of the control group before the intervention.
The traditional flashcards made a statistically significant difference in the participants’ cognitive
attainment pertinent to learning English VP idioms.
The two sets of data germane to the idiom test scores of the experimental groups (pre- and
post-tests) were examined in order to investigate the role of the intervention in learning English
VP idioms. The likely mean difference between the two groups was measured to realize if there
was a statistically significant mean difference between the two groups before and after using ARinfused flashcards. The independent samples t-test was adopted to explore the mean difference
between the two groups. However, to conduct the t-test, the related assumptions were verified.
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Assumptions Verification
The t-test assumptions (normality & outliers, equal variances, and independence of
observations) between the idiom test scores of the experimental groups (pre and posttests) were
verified employing a distribution of score plot, normal Q-Q plot, and a boxplot.
Assumption of Normality
The assumptions of normality and outliers between the idiom test scores of the
experimental group (pre and posttests) were verified via distribution of score plot and a normal
probability plot (normal Q-Q plot) as well as a boxplot. To verify the assumption of normality, a
distribution of score plot was utilized. The distribution of the score plot (Figure 11) clarifies that
the idiom test scores were normally distributed. Exploiting a normal probability plot (normal Q-Q
plot) and a box plot (as shown in Figures 12 & 13), no outlier was found between the idiom test
scores of the experimental group (pre and posttests)

Figure 11. Distribution of Scores Plot
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Figure 12. Normal Probability Plot (normal Q-Q plot)

Figure 13. Boxplot to Check the Outliers

Assumption of Equal Variances
The assumption of equal variance details that the standard deviations of the two groups
need to be close so this assumption is verified, and the researcher can perform an independent

samples t-test. According to this assumption, if

is met, the assumption

of equal variance is confirmed. The result of

(

1.98 and the results of

= 25) is 1. Hence, this assumption is

(

= 25 and

= 1.6646 and

= 0.8406) is

verified due to the fact that one sample variance is no larger than twice the size of the other
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sample variance and the sample size of one group was not 1.5 larger than the sample size of the
other group.
Assumption of the Independence of Observations
The idiom test scores were independent because there was no interaction across the
participants of this study in each group (the score of one student does not impact on those of the
others). It is, thus, proved that the assumption of the independence of observations was held prior
to running a t-test.
Paired Samples t-test
To investigate the role of AR-infused flashcards in experimental groups, a paired
samples t-test was adopted to ascertain if there is a statistical difference in means of the
experimental group in pretest and post-test. Table 12 illustrates the results of the independent
samples t-test between the groups. The results of the t-test show that there was a statistically
significant mean difference between the two groups at the .05 level of significance.

Table 12. Summarized Paired Samples t-test Results
Group

M

SD

N

Experimental 4.68
1.66
25
group
pretest
Experimental 13.04
group
0.84
25
Posttest
Note. * Significant results at alpha level 0.05.
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t

df

p-value

-20.44

48

0.0002*

Results and Interpretation
The results of the independent samples t-test indicate that the mean scores significantly
differ between the experimental group in pretest (M = 4.68, SD = 1.6646, n = 25) and the
experimental group in post-test (M = 13.04, SD = 0.8406, n = 25) at the .05 level of significance
(P = 0.0002, df = 48, p < .05). The results of the Paired samples t-test on the two groups with a
95% confidence interval (CI) for the mean difference imply that the mean of the idiom test scores
for the experimental group after the intervention was significantly higher than that of the
experimental group before the intervention. AR-infused flashcards made a statistically significant
difference in the participants’ learning gains in terms of learning English VP idioms.
The two sets of data germane to the idiom test scores of the control and experimental group
(post-tests) were finally scrutinized in order to reveal if the mean difference between the control
group (M=10.44) and experimental group (M=13.04) is statistically significant. The mean
difference primarily indicates that there is a difference between the interventions (traditional vs
AR-infused flashcards) used in learning English VP idioms. However, to analyze if this difference
is statistically significant or not, an independent samples t-test was employed. This led to
assumptions check prior to conducting a t-test.
Assumptions Verification
The t-test assumptions (normality & outliers, equal variances, and independence of
observations) between the idiom test scores of the control and experimental group (posttests) were
verified utilizing a distribution of score plot, normal Q-Q plot, and a boxplot.
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Assumption of Normality
The assumptions of normality and outliers between the idiom test scores of the control and
experimental groups (posttests) were verified via distribution of score plot and a normal probability
plot (normal Q-Q plot), as well as a boxplot. To verify the assumption of normality, a distribution
of score plot was used. The distribution of the score plot (Figure 14) shows that the idiom test
scores were normally distributed. No outlier was identified between the idiom test scores of the
experimental group (pre and posttests) using a normal probability plot (normal Q-Q plot) and a
box plot (as shown in Figures 15 & 16).

Figure 14. Distribution of Scores Plot

96

Figure 15. Normal Probability Plot (normal Q-Q plot)

Figure 16. Boxplot to Check the Outliers

Assumption of Equal Variances
The assumption of equal variance explains that the standard deviations of the two groups
need to be close so the researcher can implement the independent sample t-test. According to this

assumption, if

result of
= 25 and

is met, the assumption of equal variance is verified. The

(

= 1.0033 and

= 0.8406) is 1.19 and the results of

= 25) is 1. The results reveal that the assumption of equal variances is

verified.
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Assumption of the Independence of Observations
The idiom test scores were independent because there was no interaction across the
participants of this study in each group (the score of one student does not impact on those of the
others). It is then substantiated that the assumption of the independence of observations was held.
Independent Samples t-test
To verify the role of AR-infused flashcards in learning English VP idioms, an
independent samples t-test was adopted to affirm mean differences between the post-test
scores of the experimental and control group. This independent samples t-test compared the
experimental group with the control group after the treatment. Table 13 illustrates the results
of the independent sample t-test between the groups. The results of the t-test demonstrate that
there was not a statistically significant mean difference between the two groups at the .05 level
of significance.

Table 13. Summarized Independent Samples t-test Results
Group

M

SD

Control group
10.44
1.00
posttest
Experimental
group posttest
13.04
0.84
Note. No significant results at alpha level 0.05

N

t

df

p-value

-9.93

48

0.39

25
25

Results and Interpretation
The results of the independent samples t-test indicate that the mean scores did not
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significantly differ between the control group in posttest (M = 10.4400, SD = 1.0033, n = 25) and
the experimental group in post-test (M = 13.04, SD = 0.8406, n = 25) at the .05 level of significance
(P = 0.0002, df = 48, p > .05). The results of the independent samples t-test on the two groups with
a 95% confidence interval (CI) for the mean difference imply that the mean of the idiom test scores
for the experimental group in posttest was not significantly higher than that of the control group
in post-test. It was revealed that the AR-infused flashcards did not make a statistically significant
difference in the participants’ English VP idiom achievements. In short, there was no difference
between traditional flashcards and AR-infused flashcards in learning English VP idioms. However,
as discussed earlier, flashcards were generally useful in learning English VP idioms.
Multivariate Analysis of Variance (MANOVA)
In this study, both the control group (using traditional flashcards) and the experimental
group (using AR-infused flashcards) were invited to take an online student motivation survey, the
IMMS, after the idiom posttest. I ran a multivariate analysis of variance (MANOVA) to
concurrently study all four classifications of the IMMS (attention, relevance, confidence,
satisfaction).
Analysis of Student Motivation Data
Data were collected from the IMMS to measure student motivation level. Previous research
results imply that the IMMS subscales (attention, relevance, confidence, and satisfaction) are
correlated (Gabrielle, 2003; Keller, 2010). Prior to running the MANOVA, a correlation matrix
for each of the mentioned subscales of the IMMS was developed. MANOVA was chosen as the
appropriate statistical method to measure the motivation level of the participants because the
subscales were correlated (Green & Salkind, 2008; Tabachnick & Fidell, 2008). With respect to
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the linear combination of the four motivation subscales, the MANOVA tested if a statistical
difference could be observed between the IMMS scores of the participants who used traditional
flashcards and the participants who learned English VP idioms via AR-infused flashcards. To
substantiate which subscales of IMMS might be significant, the MANOVA results coupled with a
comparison of means were used.
Data Analysis and Results: Student Motivation
I utilized this analysis to test the effect of the style of idiom training (traditional flashcards
and AR-infused flashcards) on student motivation, measured by four components of instructional
material motivation survey (IMMS): attention, relevance, confidence, and satisfaction. MANOVA
is a multivariate statistical procedure that simultaneously examines the group differences between
correlated dependent variables. The results of former investigations signify that the four
components of IMMS are correlated (Gabrielle, 2003; Keller, 2010). Prior to conducting the
MANOVA, a correlation matrix for the four components of the IMMS was developed. The partial
correlation matrices from the MANOVA tests on the IMMS is depicted in Table 14. The
correlation matrix implied that all correlations of every component of the IMMS were significant
at the 0.05 level corroborating that a MANOVA was an appropriate test to use (Green & Salkind,
2008; Huberty & Olejnik, 2006; Tabachnick & Fidell, 2007). The diagonal elements in the table
indicate significant correlations among the ARCS elements from IMMS. For instance, there is an
81% chance that there is a correlation between attention and relevance. This correlation means that
if students in the experimental group experienced attention, then they also found the instructional
materials relevant. Other high values were observed between attention and confidence (79%),
attention and satisfaction (62%), confidence and relevance (77%), relevance and satisfaction
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(66%), and confidence and satisfaction (79%). These results indicate that the instructional
materials yielded both motivation and satisfaction for the participants.

Table 14. Pearson’s Correlation Matrix for IMMS
Variable
Attention
Attention
–
Relevance
–
Confidence
–
Note. *p < .05., N = 50.

Relevance
.81*
–
–

Confidence
.79*
.77*
–

Satisfaction
.62*
.66*
.79*

Table 15 presents the descriptive statistics for the control group (using traditional
flashcards) and the experimental group (using AR-infused flashcards).

Table 15. Summarized Descriptive Statistics for the IMMS Subscales by Instructional Groups
Control
Group
Attention
Relevance
Confidence
Satisfaction
Experiment
al Group
Attention
Relevance
Confidence
Satisfaction

Mean

Std Dev

38.28
30.64
29.92
20.52

12.16
10.08
0.20
6.56

Std Err
Mean
2.43
2.01
2.04
1.31

50
38.8
31.84
20.56

5.68
3.68
8.13
6.42

1.13
0.73
1.62
1.28

Mode

Median

SK

KU

N

45
23
25
25

36
34
31
21

0.12
-0.71
-0.15
-0.30

-1.11
-0.60
-0.98
-1.14

5
5
5
5

42
38
30
20

51
38
32
21

-0.59
0.67
-0.25
-0.82

-0.11
0.12
-1.03
0.79

5
5
5
5

Assumptions
Prior to conducting the MANOVA, the assumptions of multivariate normality,
independence of units, homogeneity of variance matrices, linearity, singularity, and
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multicollinearity were tested. I found that the outcomes were satisfactory for all four IMMS
components because the afore-mentioned assumptions were verified.
The first assumption for MANOVA is that the total number of participants in each group
needs to be larger than the number of dependent variables (i.e., attention, relevance, confidence,
and satisfaction). Both the control group (using traditional flashcards) and the experimental groups
(using AR-infused flashcards) had more participants in each group than the total number of
dependent variables. There were approximately 30 participants in each group. The Central Limit
Theorem applied, the assumption of univariate normality was met (Schmuller, 2009; Wrench,
Thomas Maddox, Richmond, & McCroskey, 2008). Statistics does not consider equivalent group
sizes as vital but are taken into account as the best scenario for the MANOVA test. Each instruction
group of this study had 25 participants and the number of participants is convincing to verify this
assumption (Learning Domain, 2011). Accordingly, in line with the statistical principles, I am not
concerned with normality and equal variances.
Independence of units is the second assumption for the MANOVA test. This assumption
was met in this study because the participants took the online instructional material motivation
survey (IMMS) in individual sessions. During the administration of this online survey, a quiet
environment was maintained. A laptop computer was provided for the participants so they could
take the questionnaire. Accordingly, it is deemed that the participants’ test scores were independent
of the scores of other participants for different modules of IMMS.
Another assumption of the MANOVA test to consider is linearity. There needs to exist a
linear relationship between the two dependent variables in the IMMS survey. The analysis of the
Normal probability plot (normal Q-Q plot) reveals that this assumption was met due to the linear
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relationship between each pair of outcomes. Employing box plots, no outlier in dependent
variables of the IMMS survey was identified. The following matrix (Figure 17) depicts the linear
relationships and lack of outliers in and between dependent variables. A detailed review and
analysis of Boxplots for each case dependent variable indicate that no outlier was identified (as
shown in Figure 18).

Variables

Control Group

Experimental Group

Attention

Relevance

Confidence

Figure 17. Normal Probability Plot (normal Q-Q plot)
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Variables

Control Group

Experimental Group

Satisfaction

Figure 17. (Continued) Normal Probability Plot (normal Q-Q plot)
Variables

Control & Experimental Group

Attention

Relevance

Figure 18. Boxplot to Check the Outliers
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Variables

Control & Experimental Group

Confidence

Satisfaction

Figure 18. (Continued) Boxplot to Check the Outliers
Singularity and multicollinearity are the other prominent assumptions of the MANOVA
test. According to Tabachnick and Fidell (2008), the variables are all vital because these variables
are not an amalgamation of the other variables. These variables are inherently four separate
subscales. None of the variables in IMMS are highly correlated (i.e., 90 and above). It is, thus,
evident that multicollinearity does not exist (Tabachnick & Fidell, 2008).
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Homogeneity of Covariance Matrices is a MANOVA’s assumption which reiterates the
equality of the within-group covariance matrices. A statistician or researcher can safeguard and
guarantee its robustness only if he employs a balanced design, which places emphasis on the same
number of observations in every cell. The number of observations in this dissertation was equal
(n=25). Therefore, no test of the homogeneity of covariance (such as Box’s M test) was required.
MANOVA Results
I performed a multivariate analysis of variance (MANOVA) in order to assess possible
significant differences in IMMS central constituents. MANOVA was employed to confirm the
statistical significance of the variance in the mean scores between the control group (using
traditional flashcards) and the experimental group (using AR-infused flashcards). Having
performed MANOVA, I operated an appropriate univariate analysis (mean comparison). The
MANOVA results yielded statistically significant differences between the control group (using
traditional flashcards) and the experimental group (using AR-infused flashcards) based on the
combined dependent variables Pillai’s Trace = .04, F (4, 46) = 7.87, p = .0001, partial η2 = .05.
The MANOVA results supply sufficient and solid evidence to reject the second null hypothesis.
In other words, the participants who received the idiom instruction in the experimental group
(using AR-infused flashcards) showed greater improvement in their motivation scores compared
to the participants in the control group (using traditional flashcards).
The MANOVA results implied that the AR-infused flashcards had an effect on components
of motivation, Wilks’s Lambda = .711, F (4, 46) = 2.514, p < .05. Univariate analyses indicated
that differences occurred only for attention and relevance. There was a significant difference both
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for the attention, F (2, 48) = 5.07, MSE = 62.45, p < .01, and relevance, F (2, 48) = 14.43, MSE =
7.59, p < .01.
MANOVA pairwise analysis measured significant differences of motivation components
(attention, relevance, confidence, and satisfaction) between the control and experimental groups
in order to measure the effect of AR-infused flashcards (as an AR-mediated material for idiom
instruction) on the participants’ motivation level. The results of the pairwise MANOVA tests
revealed that there were significant differences for two IMMS subscales: attention (SS = 1716.98,
n = 50) at the .05 level of significance (P = .0001, df = 1, p < .05) and relevance (SS = 832.32, n
= 50) at the .05 level of significance (P = .0004, df = 1, p < .05). However, as Table 16 shows,
there were no significant differences for the other two IMMS subscales: confidence (SS = 46.08,
n = 50) at the .05 level of significance (P = .4656, df = 1, p > .05) and satisfaction (SS = 0.02, n =
50) at the .05 level of significance (P = .9827, df = 1, p > .05).
Table 16. Multivariate Analysis of Variance on IMMS Subscales
Type III
Source
Sum of
Squares
Attention
1716.98
832.32
Corrected Relevance
Model
Confidence
46.08
Satisfaction
0.02
IMMS
Subscales

df

Mean
Square

F

Sig.

Part Eta
Squared

1
1
1
1

1716.98
832.32
46.08
0.02

19.06
14.43
.54
0.00

.0001
.0004
.46
.9827

.28
.23
.01
0.00001

In order to verify which group (control or experimental) has a significant effect on the
motivation subscales (attention & relevance), the mean scores result of IMMS were compared for
the two subscales (attention and relevance). As indicated in Table 17, a detailed review of the mean
scores of attention for the control group (M = 38.28) and experimental group (M = 50) indicates
that the AR-infused material has a greater effect on the participants’ motivation level compared
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with the traditional flashcards. Additionally, a comparison of relevance mean scores for the control
group (M = 30.64) and experimental group (M = 38.8) signifies that the AR-infused material has
a greater effect on the participants’ motivation level in comparison with the traditional flashcards.
In short, embracing the AR-infused material in the experimental group greater mean scores—
concerning the two subscales of IMMS (attention & relevance)—were obtained. It is, however,
noteworthy that the other two subscales of IMMS (confidence & satisfaction) showed no
significant difference in the control and experimental groups.

Table 17. Review of the Mean Scores of Attention and Relevance for the Control and
Experimental Group
Control Group
Attention
Relevance
Experimental
Group
Attention
Relevance

Mean
38.28
30.64

Std Dev
12.16
10.08

N
25
25

50
38.8

5.68
3.68

25
25

Results and Interpretation
It is concluded from the MANOVA test results that AR-infused flashcards have a
statistically greater effect on the participants’ motivation level. The comparison of mean scores
revealed that the two subscales of IMMS (attention and relevance) show a statistically significant
difference. However, the other two subscales (confidence and satisfaction) show no significant
difference. Statistically speaking, there is no way to justify the findings. However, one reason to
lack significance in the two subscales of the IMMS can be attributed to the one-time encounter
with flashcards in this study. The participants of this study did not study English VP idioms within
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a lesson in a semester. Had it been included in a lesson within a semester, different results could
have been achieved.
In this section, I present the research questions, pertinent findings, and germane
discussions. The first research question was:
What is the effect of AR-infused idiom material on Iranian language learners’ VP
idiom achievement?
Based on the research question, the following hypothesis was developed:
Students learning English VP idioms with AR-infused flashcards achieve higher
scores in idiom tests compared with students who have been exposed to traditional
flashcards.
Summary of findings (t-test)
Embracing independent and paired samples t-test, it was disclosed that no significant
difference exists between the two groups prior to introducing the treatment. Additionally, it was
indicated that likely differences after the treatment stem from interference not prior knowledge of
the participants. When it comes to learning English VP idioms via traditional flashcards, the results
of the paired samples t-test illustrated that the traditional flashcards, statistically speaking,
informed the participants’ learning gains. In terms of learning VP idioms via AR-infused
flashcards, the results of paired samples t-test suggested that AR-infused flashcards significantly
influenced the participants’ idiom accomplishments. The independent samples t-test was
performed, and findings imply that there was no difference between traditional flashcards and ARinfused flashcards in learning English VP idioms However, as discussed earlier, flashcards—in
general—were helpful tools in learning English VP idioms.
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Discussion
Consistent with Chen and Chan (2019), this study corroborated that both traditional and
AR flashcards facilitated learning English VP idioms. Admittedly, traditional flashcards are useful
tools in learning a new language. More specifically, they are useful in learning lexical items (Nist
& Joseph, 2008) and idioms. What I found in this study was consistent with Chen and Chan’s
(2019) results as they stated that no significant differences were seen in the learners’ achievements
when utilizing AR-infused or traditional material. The findings of this study, however, contrasted
with the results of prior studies (Barreira et al., 2012; Solak & Cakir, 2016). It is nonetheless vital
to mention that AR flashcards enhanced the participants’ idiom achievements, which is
corroborated by multiple researchers (Cascales, Laguna, Pérez-López, Perona, & Contero, 2013;
Cheng & Tsai, 2014).
Technology, by and of itself, has the potential to make a difference. However, the results
of this study showed no difference between traditional and AR flashcards. Chen and Chan (2019)
highlighted that one source of the discrepancy could be associated with the similarity that exists in
learning activities. In addition, the participants could have been distracted by the novelty of the
technology or animations and animated pedagogical agents. Another reason can be pertinent to
AR learning environments that can culminate in cognitive overload in the participants (Chen &
Chan, 2019; Dunleavy et al., 2009; Wu et al., 2013). A potential source of cognitive overload
might reside in idioms. Previous studies showed that learning vocabulary via AR flashcards can
simply lead to cognitive overload (Chen & Chan, 2019). In this study, most English VP idioms
used belong to SLL, PLL, and MPLL levels, which can inherently impose a notorious challenge
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on the process of idiom or rather culture learning (Khoshnevisan, 2019b). It can be then concluded
that the novelty of AR, animations, and the level of idioms may have led to cognitive overload.
The second research question was:
What is the effect of AR-infused idiom material on Iranian language learners’
motivation in terms of attention, relevance, confidence, and satisfaction?
Based on the research question, the following hypotheses were crafted:
1. Students learning English VP idioms with flashcards (either traditional or ARinfused) gain motivation?
2. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of attention?
3. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of relevance?
4. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of confidence?
5. Students learning English VP idioms with AR-infused flashcards gain higher
motivation in terms of satisfaction?
Summary of findings (MANOVA)
The MANOVA results suggested that the AR-infused flashcards had a significant impact
on the components of motivation. MANOVA pairwise analysis measured significant differences
in motivation components. The univariate analyses proved that statistically significant differences
occurred only for attention and relevance. The results of the pairwise MANOVA tests corroborated
that two IMMS subscales (attention and relevance) experienced significant differences. However,

111

there were no significant differences for the other two IMMS subscales: confidence and
satisfaction.
Discussion
Previous studies imply that AR tools are not only useful but also motivational for language
learners (Billinghurst, Kato, & Poupyrev, 2001; Clark & Dunser, 2012). According to the findings
of this study, AR-infused flashcards had a significant impact on the motivation level of the
participants (consistent with Di Serio et al. 2013; Solak and Cakir, 2015). While the current study
did not investigate the likely correlation between motivation and academic achievements, previous
studies indicate that motivation and achievement are positively correlated (Barreira et al., 2012;
Ibanez et al., 2014; Lui et al., 2010; Mahadzir & Phung, 2013; Perez-Lopez & Contero, 2013;
Silva et al., 2013; Tan & Lui, 2004). As discussed earlier, AR-infused flashcards are inherently
motivational due to tangibility (Sellen & Harper, 2003), the novelty of the technology, and
personal, cultural, and interesting elements used in them (Talheimer, 2004). This is well echoed in
Keller’s (1979) statement that we need to both arouse and sustain the learners’ curiosity in our
instructions and material. To achieve this, the content needs to be related to learners’ values.
Learners should be convinced that they are able to accomplish the course assignments, and this
informed by their incentives and intrinsic motivation.
Attention is the first principle of the ARCS model. Keller (1979, p. 176) details that
attention—the first subcategory of the ARCS model—deals with encouraging learners to be
actively engaged in the process of learning. Attention is also responsible to build curiosity. The
results of this study suggested that AR-infused flashcards have a profound impact on the
participants’ motivation level. In Keller’s words, The AR-infused flashcards could gain attention,
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build curiosity, and sustain effective engagement of the participants while learning English VP
idioms. Prior research on curiosity, encouragement, and dullness (Berlyne, 1965; Kopp, 1982)
indicates that thought-provoking visuals, cartoons, or other scenarios that introduce incongruity
can lead to learners’ attention. Consistent with prior research findings concerning gaining learner’s
attention, these flashcards presented incongruities and conflicts to both engage learners and arouse
their attention.
Keller (1979) explains that relevance includes the learning environment and learners’
goals. An instructional designer can implement relevance in material development only when they
can make connections between the elements of instruction such as instructional strategies content
and learners’ previous experiences and learning styles. My research findings illustrated that ARinfused flashcards increased the second category of the ARCS model—relevance. As the definition
of relevance denotes, learners’ past experiences, learning styles, and teaching strategies need to be
linked so relevance is realized. The underlying reason why these flashcards could increase
relevance was that the participants’ past experiences and culture were included in the scenarios.
Another reason is that we can clearly witness a direct link between the learners’ learning style and
both the content, and the teaching style employed. Learners have already used flashcards
extensively to learn vocabulary and idioms. In addition, the examples and stories used in the
flashcards were linked to Persian culture and resulted in authentic learning experiences (consistent
with Duffy, Lowyck, & Jonassen, 1993). This is, however, worth mentioning that a learner’s goal
can be either extrinsic or intrinsic. Research results show that if a learner’s motivation is intrinsic,
he achieves a stronger level of motivation (Deci & Ryan, 1985).
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The results of this study, however, implied that AR-infused flashcards had no significant
impact on the other two categories of the ARCS model—confidence and satisfaction. In terms of
confidence, Keller (1979) highlights that confidence is built if a learner can take control of his
success. Confidence is merely learners’ feelings that they can expect to become successful based
on the content and teaching strategies introduced in the current lesson. Instructional designers and
educators can help learners achieve confidence if they can help learners establish positive
expectancies about their success and can relate their success to the efforts, they made to learn
rather than luck or other external elements. Learners should be able to attribute their success to
their abilities not task difficulty. These AR-infused flashcards, according to the definition of
confidence, failed to establish a sense of personal control and success. One reason was that
according to Keller (1979) if learners’ achievements are attributed to luck, it does not increase
confidence. It might be true that learners felt that their achievement is due to luck. Drawing on
attribution theory (Weiner, 1974), if—in the process of learning—people are focused on
controllable tasks, they are more likely to be successful and less anxious. Accordingly, it might be
the nature of tasks that made them less controllable. Another confounding variable that might have
contributed to the lack of confidence could be the device and AR technology, which give learners
a feeling of lack of control. In short, the outcome of this work concerning confidence was
consistent with Santos et al. (2016) and inconsistent with Di Serio et al. 2013 that language learners
felt slightly more confident with non-AR tools.
Satisfaction is the last category of the ARCS model that was not increased by AR-infused
flashcards. Keller (1979) notes satisfaction is a significant element for learners to gain positive
feelings while learning. Through satisfaction, learners can have good feelings about their
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experiences to sustain their motivation in learning. This is well echoed in the works of other
researchers like Maehr (1976). One reason that AR-infused flashcards did not amount to an
increase in satisfaction can be extrinsic motivation and rewards used in flashcards. Extrinsic
motivation and rewards should bear a positive rather than a harmful influence on users’ intrinsic
motivation (Condry, 1977; Deci & Ryan, 1985). Rewards need to have several features to be
positive in the process of learning. Rewards must promote a sense of justice and fairness (Adams,
1965). Extrinsic reinforcements must be in agreement with the principles of behavior management
(Skinner, 1968). Finally, rewards should cause positive feelings about learning experience with
flashcards. The lack of even one of these conditions could lead to dissatisfaction and a lack of
positive emotions about flashcards. Keller (2000) posits that satisfaction can be fueled with
tangible extrinsic rewards. These extrinsic rewards can be symbolic or principal. AR flashcards
failed to increase the participants’ satisfaction level due to the lack of tangible extrinsic rewards.
Qualitative Section
In the qualitative section, I explored the participants’ experiences and perceptions
regarding the use of AR-mediated context to comprehend English VP idioms. According to Valle,
King, and Halling (1989), we do not know much about people. They mentioned that there are two
different aspects of people. On aspect is the outward and the other aspect is the inward of people.
The outward is the observable side. We can observe what people say or do in their life. This side
is also known as verbal behavior. The inward is the unobservable side of people. People’s feelings
and thoughts are included in this section that is also referred to as people’s private world. The
mixed methods design enabled me as both a researcher and educator to not only cope with the
observable data concerning learning English VP idioms using AR-mediated context (flashcards)
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but also helped me address covert and underlying experiences that might facilitate or hamper
learning English VP idioms using AR-mediated context (flashcards).
Employing an explanatory sequential design, I addressed the questions crafted in Chapter
Three. I managed to collect qualitative and quantitative data. The analysis of the gleaned data was
sequential. In other words, I interviewed five participants in the experimental group to explore
their perceptions and experiences while using AR-infused material to learn English VP idioms.
Having collected the interview data, drawing on the Constant Comparative Method, I analyzed the
data. The findings in both quantitative and qualitative sections were woven together and reported
the common thread in the discussion and results section of this manuscript.
Qualitative Phase
Embracing an explanatory sequential design as the key design, I utilized a qualitative
section to advance my understanding of how the participants of this study found AR-infused
flashcards. Additionally, to uncover the perceptions and experiences of the participants I needed
to conduct a qualitative study. Employing a quantitative approach, I could examine the observable
and quantifiable outcomes concerning the experiments conducted. However, a qualitative phase
could enrich the discussion and results of the experiment being conducted through unobservable
perceptions and experiments. These oft-neglected experiences can usher future research and
material design respecting learning English VP idioms.
To comprehend the results of the quantitative section, in what follows, I present the results
of the qualitative phase. As discussed earlier, the analysis of the qualitative phase can and should
reveal details with regard to the ways the participants used AR-infused flashcards. The participants
may also inform the literature about novel ways used to comprehend idioms at different levels (LL,
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SLL, PLL, and MPLL). Drawing on multimodality, the participants may contribute to uncovering
the role of the components of videos (audio, video, text, animated pedagogical agents, and
translation). Finally, the results in the qualitative phase can help to triangulate the findings in the
quantitative section.
Qualitative Data Analysis
In this part, I discuss the results of the qualitative data analysis. Having participated in the
quantitative section of this study, I randomly invited 7 participants to have an interview session
with me. I randomly selected only 5 participants to analyze the related data. During the interview
sessions, I asked questions about the participants’ experiences while using the AR-infused
flashcards. To this end, I developed the following research question:
How do Iranian English language learners studying in the United States describe
their experiences using AR-mediated context to comprehend English VP idioms?
To address the question, I conducted a semi-structured interview including 17 questions to
delve into the participants’ experiences and perceptions about learning English VP idioms with the
help of technology. More specifically, I sought what elements of AR-infused flashcards (including
the videos) was intriguing to the participants of this study. To uncover the participants’
experiences, I employed a Constant Comparative Method to analyze the data. Using the thematic
analysis method, I was able to detect, analyze, and discover broader topics based on the research
question (Braun & Clarke, 2006). I audio-recorded, transcribed, and shared the interviews with the
participants to ensure the accuracy of the data. I analyzed the data via the Constant Comparative
Method (Strauss and Corbin, 1990). I used all three levels of analysis: Open coding, Axial coding,
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and Selective coding. I primarily conducted a text analysis to gain a visual representation of the
participants’ experiences about the AR-infused flashcards.
Text Analysis
Text analysis enables a researcher to explore the most frequent words in the pool of data.
This is a useful way to take an overall snapshot of frequent words that resonate with frequent ideas
in the pool of qualitative data collected. To conduct this, I developed the transcript of the interviews
and deleted my own words from the document. I then deleted functional words such as articles,
prepositions, and pronouns. Consequently, only lexical items remained from the whole transcripts.
Figure 19 depicts the word clouds for the text analysis of the interviews.

Figure 19. Word Clouds for the Text Analysis of Interviews
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Figure 19. (Continued) Word Clouds for the Text Analysis of Interviews

As I looked over the interview transcripts, I found three encompassing themes in the
participants’ talks. To reflect on the content of the mentioned themes, I entitled these themes. In
the following section, I present the four prominent themes that collectively resonate with the
experiences of the participants who learned English VP idioms using AR-infused flashcards. These
themes include information regarding the role of AR, flashcard design, idiom levels, and learning
styles.
Theme one: The Role of AR Technology and Technological Tools
Idiom learning aside, the backbone of this study was the use of an emerging technology,
which has only recently come to fruition in the field of language education. It is, thus, evident that
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the interviewees might talk about this technology and the role AR, the app, and the device used in
learning English VP idioms. To begin, all of the participants invariably mentioned that this was
their first experience in using AR to learn a language, idioms in particular. In this regard, the
participants detailed the affordances and constraints of these technologies and devices while
learning VP idioms. In terms of the affordances, one participant mentioned that
“The only advantage of AR flashcard is that someone is reading to you and you do
not have to read it yourself and I am not a fan of videos because I learn when I read
not when I watch something but I was learning the correct pronunciation of the
flashcards... I think these cards can help me and Iranians to practice pronunciation
of words because I don’t know the pronunciation and I want to listen to them and
then practice them. I always study [ied] flashcards for idioms and words but I did
not have the pronunciation of words and idioms. Flashcards and AR give me all of
the pronunciation for every word and I can learn them and I can repeat words and
idioms correctly when I am talking with Americans in Tampa … Americans have a
different pronunciation and sometimes they do not understand my mean[what I
mean]. AR can help me make friends with American students and professors in the
laboratory.”
Another interviewee mentioned that
“After watching these videos my preference is using AR flashcards. because they
are not boring. Your flashcards convinced me that using them is to be more helpful
and makes the learning process faster than using traditional methods. I would
rather use the AR flashcard, because with respect to my experience when you see
something happens in which position or place, you can better keep in mind. Great
job … I think other Iranian friends like these because we like technology and videos.
Videos are interesting with this AR and I liked them because they are short, and I
can finish them very very soon. Technology helps me in my studies for a PhD and I
like to use this technology for English. I never learned idioms with technology. I
always learned them with books and no listening.”
It is, however, worth mentioning that some of the interviewees preferred the traditional
forms of flashcards due to its ease and no need for the Internet. Traditional flashcards have been
around for so long time that second language learners (especially in EFL contexts) are used to this
form of material. An interviewee said that
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“I would prefer traditional flashcards since I am not sure how I can review these
idioms. Reviewing plays a crucial role in learning and activating an idiom.
Flashcard is cheap and you can use it in every place and no internet or device is
needed for that. When I was learning at school, I had flashcards. For physics and
math, I made flashcards and learned with them. It was very easy and cheap. We did
not have internet and money, so it was helping [me]. AR wants the internet and if
you don’t have internet you cannot use it. I live in a small village and the internet
is not good but at USF internet is good. If I am at USF, I like to use your flashcards
but if I go to my village, I cannot use AR, but I can use your videos on my cellphone
or computer. I like to watch all of the videos for idioms and learn more.”
However, I cannot attribute this solely to the participants’ education experiences back
home (Iran). It can be true that learning a new language in Iran heavily relies on printed material
(like most parts of the world), especially for adults. It is, however, true that emerging technologies
cause issues that drive adult language learners to their prior experiences when learning a new
language regardless of the affordances offered by that technology. Here are how my participants
think about this technology and why they think it is not an appropriate form of technology for
them:
“I have never played it, but it looks cool, good, [and] motivating. I would have
liked it if I could take a video of the flashcards and I did not have to hold it for the
whole time [watching the videos]. The annoying part was that I had to start from
the beginning if I moved the device away from the flashcards. I have used every
technology to learn English from cassettes to the internet, but this was different,
and I really liked it, it was cool… Technology is a good thing but sometimes they
crash, and it takes a lot of time to make it work. I don’t want to waste my time on
idioms. If you can do an app for idioms and AR, I would use it because apps always
work, and they never crash or freeze. I am learning Spanish with apps and it is free
of charge and I really like it because I study at work or when I fly to another State
for my job.”
Still another participant echoed the experiences of the former one in the following
statements:
“Electronic devices is [are] the hard part when it is not working you become upset
and stressed that it is not working and your brain is distracted and there is another
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problem to solve and it stops you from learning. AR needs device and firstly you
should have a device and then an app, so it is hard to use them.”
Theme two: AR-infused Flashcard Design
Another underlying aspect of this study was the design of AR-infused flashcards. In this
section, the participants shared their ideas about the order that the material was designed (idiom,
picture, meaning, example sentence, and translation). Talking about the positive and negative
aspects of flashcards design, the participants informed me about the best ways I could design these
flashcards for future studies. These suggestions shed light on prominent ways learners in this
specific population would like to see in future AR-infused flashcards. Regarding the order of the
information (interface) of flashcards, one participant mentioned:
“It was a good combination, examples, and the words in the context. The example
was good and provided me with the context and I learned the idiom by the use of
examples used in these flashcards. I really liked the translations because it was not
word-for-word translations and I could understand them in Persian. I always learn
a language with translation. A picture or sentence can not teach me idioms or
words. I do not like to guess the meanings because I [am] always make a mistake.
I like to know what is the meaning of a word or idiom in Farsi and then it is really
easy to know it and use it for the future. The flashcards structure was good, and the
order was really good starting with pics, example and definition was great order
… I think the flashcards was [were] good and all of the learning process is in the
flashcards English meaning example and translation it is whole learning process.
It is the best way to teach idioms.”
Another prominent aspect of this section was the participants’ statements about the positive
and negative aspects of these flashcards.
Positive aspects:
“I think the best part of the flashcard is pictures especially the funny picture not
realistic pictures because it is interesting and it makes you curious to understand
idioms and the situation and you start reading idioms and flashcards and if the
meaning is interesting you do not forget it. In my opinion, the idioms could be kept
in mind easily because of the repetition in the videos. It was new and interesting
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experience. I liked the flashcards, the pictures and the codes. Your flashcard is
beneficial for every person who wants to memorize with imagination. AR
flashcards, because of its more picture and explanation can help me to imagine the
idiom and the words. I can remember the pictures and the final sentence in the
board easily… Some people like examples and explanations. I also liked the story
in the flashcards. I can remember the stories because they were about Iran and Iran
stories.”
Negative aspects:
“I am not sure that this information would be important for you or not, but I was
distracted by the animated man since the narration and his lips did not sync.
Besides [that], it has some repetition. I could remember the examples. Therefore,
the examples provided in the videos was not interesting to me. Its design is very
simple and a little bit boring. The narrator voice does not attract the audiences. I
would keep the order as is, but I did not like some pictures you used, and I want to
change the pictures and some examples were hard and I did not understand it.”
More suggestions by another participants:
“The problem that we [Iranian students] have in learning English is that we use
dictionary[ies] and they are formal and we cannot remember the meaning but this
flashcard has vulgar [informal] translation and phrases and this is an advantage
and this as I mentioned has long sentences and you should use short sentence. My
suggestion is that you change the translation of some idioms, use some [more]
vulgar [informal] idioms. Use cartoon and video that people have watched or
quotes from famous books can help me more than these examples. Like lost his
shirt, I want to see a video from a movie or friends which is popular and then cut it
and attach to these videos it is motivating and attract us.”
Other participants mentioned multiple points (positive and negative) about AR
flashcards:
“I think flashcards are good, but I never used them to learn English. I always
learned English with my books in Iran. English books in Iran do not have audio or
video or many pictures. Every book has maybe 5 or 10 pictures and if there are
these sentences that you say idioms, I cannot see a picture there. There are only
examples and maybe a translation… These flashcards have a lot of things like
video. This is a new style and I like this style, but I cannot find this in the Walmart
to buy. This is the first time that I see flashcards that can read and talk and show
videos for learning idioms. I saw that you were talking in the videos and it was
interesting for me because when a teacher talks in the video, I can trust the video.
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I liked flashcards because you had pictures and video and voice. I did not learn
idioms with pictures, but they were funny pictures. I always learn these sentences
[idioms] with examples because I can memorize them and then use them in my
speaking with American professors or students in the laboratory… I want to say I
do not study idioms a lot because I do not know how to say them. I sis not like these
movies because they talk fast, and I liked to have subtitle of the movies. When I
watch movies on YouTube, I use subtitle and I stop the movie for translate and
understand it. These flashcards are fast and they don’t have subtitle and I cannot
stop them and then watch them. I just like translation. If I know the translation of
movies and these idioms, I learn them… In these cards, I just used Farsi [Persian]
translation because it was easy to learn the idioms. For example, in Muhammad
comes to the mountain, I did not understand it in the video, and I learned it very
well with the translation. So May be you should use only translations not the video.
The translation and the examples are good, and I did not use the pictures.”
Theme three: Idioms and Their Levels (LL, SLL, PLL, MPLL)
Levels of idioms are an indispensable part of learning English VP idioms. The four levels
of VP idioms—as explained in Chapter One—are the most vital section of designing, learning, and
teaching them. Accordingly, the participants of the study extensively talked about these levels
unknowingly. They made links between the elements of flashcards (audio, video, picture, and
example sentences) and the level of idioms. The participants’ expectations, suggestions, and
experiences aligned with the tenets of the Idiom Diffusion Model (IDM). The following quotes
depict how the participants see the links in their experiences.
Cultural elements in example sentences as well as level-sensitive translation
“Some of them [idioms] are easy to understand but some of them are a little
unusual. The early bird has a good translation and easy and cat got your tongue
sticks in my mind easily. I could memorize it easily. It does not have a good
translation like Mohammad idiom I do not know any better translation but this one
was not a good translation. The picture also helped me… you need to change some
of the translations. For example, pulling one’s leg can be more vulgar like اﺳﮑﻞ
[ﮐﺮدنoskil kardan]. These are more popular. You can keep this and add another
translation. Like lost his shirt can be [ﻣﺎل ﺑﺎﺧﺘﻦmal bakhtan] but this one is very
formal and I think you should change them to make them more informal and
understandable. Some pictures have no relationship with the meaning like to keep
up with the Joneses. I could not understand what they mean when I was looking at
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the picture but the one with pulling my leg was very good and transparent. The
sentences are long, and you need to use a shorter sentence. It is easier to
understand. Another advantage is the scenario that you used Persian names not
English names. I could really understand them like when you mentioned Asr-eJadid which is [an] Iranian talent show. I really liked it and I wanted to watch it
until the end to see what he says.”
Regarding MPLL level and pictures, the participants explained that
“Mohamad [idiom] had a good picture and I understood the picture and was better
than the translation, I knew some of them. A good example is helpful more than a
translation for me and the video or picture did not help me. Smell a rat was easy
because we have it in Persian like shake a leg, we have the word for word
translation and some of them are hard because we do not have them in the Persian
language. Keep us Joneses is hard, and Mohammad was hard because we do not
have them in Persian. I think Mohammad is easy because we know the words and
if we can translate it we can understand them and the picture helped me because it
shows the story of Prophet Mohammad. I think some idioms that in common with
Persian culture is more useful.”
“some of the idioms were very easy to understand for example cat got your tongue
was very easy for me because I know we have it in Farsi language and my mother
always says to me when I was a child. I am a shy child and she said this to me when
my uncle came to our house. I understood it with the picture. When I see the cat
and the tongue, I said it and I did not read the examples and I did not watch the
video carefully because I understand the meaning very fast. But other idioms like
Jonses, I did not really understand it with picture or translation. I read the
explanation and then it was easier, but it is very hard, and I never use this idiom in
writing or speaking in America… when I wanted to learn pulling your leg or lose
shirt, the picture was very good and I did not read or listen a lot to videos that you
gave me in the flashcards. I think that a simple flashcard is good for these simple
idioms. For other idioms for example, talk through his hat I need the explanation
and example because I do not know exactly the meaning of idioms…. It is hard use
idioms in speaking or writing. I always do not use them in my language and when
someone says something very hard ad I don’t understand, I know it is an idiom I do
not know the meaning. I have a friend in Iran, and he loves idioms and he always
say idioms when he talks, and I know they are very hard idioms and I never
understand him. He loves them and I don’t love them. I love to use easy idioms like
cat got the tongue. It is easy, and I can use it with my friends every day in dormitory
of library or party.”
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Theme four: Learning Styles
Learning styles are different from individual to individual. There is no counting for tastes
and different learners may show different learning styles while learning English VP idioms.
Admittedly, the participants of this study detailed what learning strategy they may adopt regardless
of the instructional strategies enforced through the videos and flashcards. In the following
quotations, interviewees attempted to explain learning styles adopted while using AR-infused
flashcards to learn English VP idioms. One interviewee said how learning styles may rule out the
importance of emerging technologies from the learning tools list and the other participants spoke
to the importance of their learning styles and their impacts on learning English VP idioms with
flashcards:
“It depends on the peoples’ character and I am audible person and if I listen, I can
memorize it but my sister can memorize it by looking at the pics, it is a good and
interesting way to learn and learning with AR is not boring. hat reminds me when
I was in high school for memorizing the vocabulary, that was really useful. I liked
it, though, I prefer to read the materials myself in a context. AR flashcards is kind
of boring for me.”
“I really loved the pictures. They were interesting and I could guess the meaning
from pictures. It really made learning easy for me and I am sure other students will
love it. Many of my friends in Iran learned idioms and vocabularies with pictures.
I had a dictionary that teach me in Farsi with pictures and coding. The name was
vocab coding. They coded words and idioms with some pictures that are related to
Farsi words and idioms. It was very easy. So, your flashcards were easy. It is fun
and I can learn with pictures. I know some people love videos. I don’t like videos
they are long and boring for me. I don’t study examples and explanations that you
have on the flashcards. I don’t say examples [are] bad, I don’t like to read and
waste my time. Photo and pictures are quick. I use them and I learn and finish my
study … I did the same picture thing with GRE and TOEFL words and idioms. They
were hard but with websites and CDs that had pictures, I could learn all of them in
one week … I don’t suggest friends learn with example and explanations, but these
flashcards were useful for me. They are easy and quick.”
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Another interviewee talked about the significance of traditional learning methods, which
align with peoples’ learning styles. This perception reflects the pertinent literature concerning the
concept of tangibility. Tangibility posits that learners may not prefer technological tools due to a
lack of sense of touch they have already experienced in printed books:
“I’d rather [to] have the physical flashcards if I cannot move the device of take
pictures from the video while learning idioms from idiom AR-flashcards. I love
paper flashcards because it is my way I can touch them and only flashcards is the
best for me but for the next generation they are used to using electrical devices and
it depends on the peoples’ character because some prefer to buy books but in the
future we have to use electronic devices because our resources are few. Flashcards
are interesting and pictures were good. I prefer traditional flashcards because that
is my way to learn a language, but I like if you send me the videos to learn I never
use technology or flashcards to learn English I learned English with books and
novels.”
The other subtopic concerning learning styles is pertinent to learners’ everyday needs.
Language learners may be interested in learning idioms. However, they may not feel the urge to
do so due to the lack of exposure (see Khoshnevisan, 2019e). For instance, one of the participants
in this study detailed how he could communicate with native speakers of English in America in
the last six years without knowing these idioms. This participant explained that:
“I do not care about idioms and I have not seen half of these idioms over the past
6 years but some of them like cat got your tongue were common but keep up or
smell a rat or all thumbs were not common in every day English and I have never
heard of them before so I think they do not help me in my life in the US because
people are not using them when they communicate with me so I do not want to
waste off my time and learn them.”
The third research question was as follows:
How do Iranian English language learners studying in the United States describe
their experiences using AR-mediated context to comprehend English VP idioms?
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Summary of findings
some of the interviewees preferred the traditional forms of flashcards due to the ease of
using them. They also reported that traditional flashcards do not need the Internet connection.
Traditional flashcards have been the dominant type of material to learn idioms and vocabulary,
particularly in EFL contexts. However, the participants’ prior experiences cannot be the only
reason behind their interest in traditional flashcards. Language learning in Iran commonly relies
on printed material (like most parts of the world), especially for adults.
Levels of idioms are vital parts of learning English VP idioms. The four levels of VP idioms
are key in designing, learning, and teaching them. The participants made links between the
elements of flashcards (audio, video, picture, and example sentences) and the level of idioms. The
participants’ expectations, suggestions, and experiences were consistent with the tenets of the
Idiom Diffusion Model. Consistent with previous studies (Liontas, 1999, 2002b; Khoshnevisan,
2018b; Khoshnevisan, 2019b) learners need more context for PLL and MPLL idioms. However,
language learners may need less context for SLL idioms. Above all, LL idioms may be decoded
only with the use of a picture. Consistent with (Chen & Chan, 2019), the pictures used in flashcards
were found to be useful in decoding and guessing the meanings of idioms.
Reflections
Generally speaking, the participants found AR-infused flashcards enjoyable learning
experience (Chen & Chan, 2019; Juan, Llop, Abad, & Lluch, 2010; Rasalingam, Muniandy, &
Rass, 2014). This positive attitude contributes to increasing better learning gains (Chen & Chan,
2019; Giannakos, 2013). Previous research findings corroborated that AR can concretize abstract
concepts (Dori & Belcher, 2005), bring about a deeper understanding of concepts (Klopfer &
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Squire, 2008), visualize the concepts for a deeper understanding (Kaufmann & Schmalstieg, 2003),
which are all useful in learning English VP idioms at higher levels such as PLL and MPL. Liu
(2009) stated that AR can facilitate learning culture for language learners. Learning MPLL idioms
is directly linked with the culture of the target language because the idioms are deeply rooted in
the culture. Thus, AR flashcards, as was predicted and stated in the previous studies, helped
learners decode MPLL idioms.
The participants of this study explained the strategies they employed aligned with the
instructional strategies enforced through the videos and flashcards. Multimodality (learning
through different channels such as audio and video) was a helpful method to learn English VP
idioms at different levels (Khoshnevisan, 2019b). The findings of this study are consistent with
Khoshnevisan (2019b) in that multimodality covers different learning styles and helps students
recall idioms. AR flashcards have the potential to enrich the language learning experience via a
double channel, that is, audio and video channels (Ruwe, McLaughlin, Derby, & Johnson, 2011).
Animations used could supplement the knowledge acquisition process with fun. They can also
amount to higher academic achievements (Aghlara & Tamjid, 2011; Zhu, Fung, & Wang, 2012).
Language learners are interested in learning new idioms. However, they may not fulfill it
because of a lack of exposure (Khoshnevisan, 2019e). Processing and learning idioms are pertinent
to key factors such as familiarity, amount of exposure, and transparency of idioms (see Cieślicka,
2015; Khoshnevisan, 2020; Liontas, 2001, 2002d).
As discussed earlier in the results section of the first and second research questions, both
types of flashcards were helpful to learn English VP idioms. However, the data did not imply the
supremacy of AR-infused flashcards over traditional ones. In other words, both flashcards equally
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contributed to increasing the participants’ level of idiom achievement. In addition, the statistical
outcomes in the MANOVA test informed me that AR-infused flashcards are motivational only in
attention and relevance subcategories but confidence and satisfaction. The qualitative section of
this study revealed these results but failed to provide me with a cogent argument as to why ARflashcards did not fundamentally differ from the traditional ones. In contrast, my findings in the
qualitative section can usher my path to find convincing reasons to substantiate the results in the
quantitative section. In response to the question, why the two types of flashcards ensued the same
level of idiom achievement can be justified because the participants in this study opined that the
traditional form of flashcards fit in their learning styles. Iranian students are traditionally
accustomed to using printed material such as printed books. Flashcards are also a common method
to learn vocabulary and idioms in Iran. It then appears that the tangibility of AR-infused flashcards
did not surmount the participants’ former learning experiences. Furthermore, the participants
explicitly expressed their opinions about AR-flashcards and different levels of idioms. The
participants stated they can glean the figurative meaning of idioms by pictures and translations that
are accessible in the traditional flashcards. It is then justifiable why traditional flashcards continue
to serve the interests of the participants. Another aspect of the study that remained unanswered is
why AR-flashcards did not increase the confidence and satisfaction levels in the participants.
Based on Keller’s (1979) definition of confidence and satisfaction, the participants’ positive
feelings, a sense of control, and learning experiences play pivotal roles. The qualitative method
was a unique tool to plunge into the pool of the participants’ experiences and perceptions about
AR-infused flashcards. Although the participants found these novel flashcards ‘cool’ and
‘interesting,’ they mentioned these new forms of flashcards have several shortcomings such as
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technical errors, limitations that AR technology imposes on the learning process, and a lack of
control over videos such as pausing and rewinding. The participants talked about the task difficulty
and their lack of control over their success in the idiom learning process. That is why ARflashcards did not succeed in increasing the participants’ confidence and satisfaction levels.
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Chapter 5: Conclusion
Introduction
Embracing an explanatory sequential mixed methods design, in this study, I attempted to
examine the impact of AR-mediated material (AR-infused flashcards) on learning English VP
idioms. Parallel with the growing recognition of the role of emerging technologies such as AR in
language education, I presented AR-mediated material and the role it can play in learning English
VP idioms. Drawing on the Theory of Multimodality and Idiom Diffusion Model, I made a
concerted effort to (1) measure the impact of AR-infused flashcards on international students’
idiom achievements, (2) measure the impact of AR-infused flashcards on international students’
motivation level, (3) explore the perceptions of international students when using AR-infused
material to learn English VP idioms, (4) investigate if the Idiom Diffusion Model can be applied to
international students who are learning English VP idioms in the United States, (5) provide
evidence for or against the Idiom Diffusion Model, and, finally, (6) unveil the affordances and
constraints of AR-mediated material (AR-infused flashcards) when learning English VP idioms.
Chapter Five first presents a summary of findings from this study, then the study’s limitations that
were imposed on me, some of which could inform the design and results of this study, followed
by some detailed recommendations for the main stakeholders (language educators in EFL and ESL
contexts, material developers, and app designers) to tailor technology-mediated materials, and,
finally, some future research recommendations and concluding remarks.
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Summary of Findings
The underlying reason to conduct this study was to measure the impact of AR-mediated
material (AR-infused flashcards) on the participants’ idiom achievements, motivation level, and
to explore the perceptions and understandings of the participants about AR-infused material when
learning English VP idioms. The results of the experimental section denoted that the participants
in the control group could gain knowledge from traditional flashcards as reflected in the mean
comparison of the two groups. This suggests that the traditional flashcards were useful tools for
the participants of this study to learn English VP idioms. Additionally, it was found that ARmediated material (AR-infused) contributed to learning English VP idioms. Finally, the results of
this study revealed that the AR-infused flashcards did not make a meaningful difference in the
participants’ idiom achievements compared with the participants who were educated via traditional
flashcards.
The results of the Instructional Material Motivation Survey (IMMS) regarding the role of
AR-infused flashcards on the participants’ motivation level suggested that in two subscales
(attention and relevance), AR-infused flashcards were useful. However, in confidence and
satisfaction, AR-infused flashcards failed to accommodate the learners’ needs and increase the
motivation level of the participants.
The results of the qualitative section of this study reiterated the prominent factors that play
vital roles in learning English VP idioms: AR technology and the required apps and devices to
operate them, AR-infused flashcard design, idiom levels (LL, SLL, PLL, MPLL), and participants’
learning styles. Both the world of idiomaticity and instructional technology place emphasis on the
findings in the qualitative section. The participants of this study corroborated the major tenets of
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the Idiom Diffusion Model (IDM) in that idioms L1 equivalent, their difficulty level in terms of the
picture they evoke and its similarity with the participants’ L1, and the context provided are all key
in arriving at the figurative meaning of the English VP idioms. It is of great importance that the
participants, predominantly, reported that—in the learning process—serious challenge emanates
from the idioms at the MPLL level. It appeared that I failed to facilitate the idiom learning process
via the pictures provided. MPLL idioms evaded the importance of pictures in learning idioms
because pictures they evoke in L1 and L2 are different. Accordingly, pictures—based on the
participants’ answers in the qualitative section of the study—did not contribute significantly to
decoding and guessing the meaning of English VP idioms. However, the participants unanimously
stated that the example sentences provided the required context to guess the meaning of MPLL
idioms. One exception to that is that in learning MPLL level idioms, different learners had different
experiences. For instance, the idiom ‘If the mountain will not come to Mohammad, Mohammad
will go to the mountain’ emanates from Muslims’ traditions. It alludes to the story that people
asked Prophet Mohammad to provide them with solid evidence regarding his teachings. He then
ordered Mount Safa to walk. When the mountain did not move, Prophet Mohammad praised God
for being compassionate. He explained that if the mountain had walked it would have fallen and
killed many people, and therefore he went to the mountain and gave his thanks to God for being
merciful on these disbelieving people. All of my participants were from a Muslim society and they
had a strong background in Islam. The researcher assumed that many of the participants might be
able to deduce the meaning of the idiom via the picture on the flashcards. The picture shows the
Cave of Hira near Mecca, which was deemed to be the place from where the first words of divine
revelation had descended upon Prophet Muhammad to light up the universe. Contrary to the

134

researcher’s assumption, some participants could, and the others could not guess the meaning
either from the picture or from the example sentences. The follow-up questions in the qualitative
section revealed that religious participants had more knowledge about the cave of Hera and could
guess the meaning from the picture. However, the ones with less background in religion were not
able to decode the meaning from the picture. This signifies that idioms at the MPLL level are
overtly context-sensitive and that even people residing in the same community may still show little
knowledge due to their religious, social, or cultural backgrounds.
Limitations and Delimitations of the Study
The present study might suffer from several limitations that are detailed in the following
paragraphs. A thorny issue in this study was the total number of participants in the current study.
The total number of participants sufficed to conduct this study. Nonetheless, to obtain more robust
results from the data, a much larger sample size is required. Currently, the number of Student and
Exchange Visitor Information System (SEVIS) visa for international students issued by the
Department of State shows that there are more than one million international students in the United
States during the 2017-2018 academic year. Of the total number of 1,000,000 international
students in the United States, 12,000 of them are Iranian international students. Although the
findings of the present study are robust for the population of this study, to generalize the results of
this study to the other 12,000 Iranian international students in the United States, many more
participants will be needed. In terms of the participants’ English proficiency level, the participants
of this study are advanced-level students studying at the graduate level and in the state of Florida.
It is, thus, evident that the other levels such as undergraduate level students at lower intermediate
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levels are missing and I do not claim that I introduced generalizable outcomes for the whole
population.
There are limitations germane to the quantitative section of the study. A convincing number
of participants for every cell to earn more robust results with 0.9 power is at least 35 participants
and thus a total number of 70 participants were needed. Additionally, a researcher must aim at
approximately 35 participants for every parameter in the study to amount to high statistical power
(Pituch & Stevens, 2015). However, due to the time constraints to conduct this study, lower power
and robustness were taken into account. Additionally, the pre-/post-tests were not standardized
idiom tests. There is a paucity of standardized idiom tests in the literature. Hence, it was attempted
to design a pre-/post-test to examine the impact of AR-mediated material on idiom achievements.
The designed idiom test may impose error of measurement in the statistical procedure, which
amounts to less robust results for the generalization of the results to the total population (12,000
Iranian students). It is, nonetheless, worth mentioning that the reliability and validity of this test
were taken into account in a pilot study prior to conducting the study. However, the pertinent
literature and AR/idiom-related studies lack a working standardized idiom test that includes four
levels of idioms (LL, SLL, PLL, MPLL) in L2 idiom processing aligned with the Idiom Diffusion
Model.
In terms of pre-/post-test, evidently, there is a limitation to the testing process. I exploited
the multiple-choice format of questions in measuring the participants’ prior idiomatic knowledge
and their cognitive attainment after the treatment. There is a term known as ‘test wiseness,’ which
posits that testees may be able to guess the correct response only through the multiple-choice items
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used. Statistically speaking, these tests required further validity and reliability check, which lends
itself to multiple tests and long processes to either confirm or modify the test.
Qualitative research design may have imposed its limitations on this study because I solely
utilized a semi-structured interview to collect the data. It can be then argued that no other tool was
utilized to triangulate the data. I could have used other tools such as a questionnaire or other online
surveys to triangulate the data. Instead, the participants were member checked to reassure what
interviewees mentioned during the interviews were appropriately construed. Albeit interviews are
powerful tools and can empower the researcher to dive into the perceptions and experiences of the
participants, using other tools to dismantle the participants’ in-depth understanding of and insights
into using AR-mediated material (AR-infused flashcards) was beneficial. In short, having multiple
data collection tools is beneficial to collect sufficient evidence and triangulate the data.
A qualitative research design is deemed to flourish more in-depth data regarding the
participants’ perceptions and experiences. The participants in the qualitative section of the study,
by and large, did not provide the researcher with detailed descriptions about their perceptions and
experiences. The participants, invariably, responded to the interviewer with short answers. One
reason is due to their familiarity with the interviewer and the fact that they come from the same
culture and country. Another reason can be due to the participants’ culture that you are not
supposed to provide another individual with too many negative comments. Accordingly, they
might have been shy to respond in detail or with too many negative comments. It is worth
mentioning that the interview was conducted in English and the participants felt uncomfortable at
times. This can be attributed to their proficiency level in English and the fact that this study was
conducted by an English language teacher. Had the interview been conducted in Persian (the

137

participants’ first language), the results might have been different, and they might have given more
detailed answers in response to open-ended questions.
One limitation of the study is the context of this study (ESL). International students have a
variety of issues in host countries. Arguably, they do not show their best performance when taking
tests. Having considered that, they might have gained more via AR-infused flashcards. A change
in the context of learning can dramatically change the results of learning a new language. In
addition, I used idioms that are assumed to be the most frequent. However, the constant exposure
to those idioms before participating in this study had not been scrutinized. A list of frequent idioms
in a book might not be really the idioms that learners have encountered in their academic journey
in America. It is, thus, evident that there is a paucity of frequent idioms that students encounter
and are exposed to in their daily life. Using other idioms could have led to different results. This
aligns with the remarks of one of the participants when he says, “I have not seen half of these
idioms in the last 6 years living in the US.” Accordingly, learners may not feel the urge to learn
those idioms because they can simply live, survive, and flourish in the host country without
knowing a boatload of idioms.
Last but not least, research data in the qualitative section of the study can be construed in
many different ways depending on the researchers’ background knowledge, socioeconomic status,
and many more. To research the effect of AR-infused flashcards on Iranian students’ idiom
achievements and motivation level, I conducted empirical research using an experiment coupled
with an explanatory descriptive case study. The methods emanate from divergent schools of
thoughts anchoring in different paradigms of research. Two methods were employed to forge a
mixed methods research design so the shortcomings of one method are reciprocated by using the
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other one. In short, hermeneutic considerations are sine qua non and must be taken into
consideration. In other words, the results of this study must be considered with a grain of salt.
Pedagogical Implications
The results of this study offer promises for material developers, language educators, and
instructional technologists in terms of crafting effective idiom learning flashcards, how to
effectively teach idioms in context via technology, and the modus operandi of exploiting
technological tools to develop animated videos and AR-mediated materials for language
education. As shown in Chapter Four, AR-mediated material (AR-infused flashcards) have the
potential to facilitate the idiom learning process. More specifically, AR-mediated material can help
language educators facilitate the process of idiom learning (Chen & Chan, 2019). Drawing on the
Multimodality Theory, AR-infused flashcards exploit different modes of instruction including
audio, video, and images to scaffold idiom learning. They also enable language educators to
individualize idiom learning due to the fact that AR-infused flashcards empower language learners
to use the section that a language learner intends to, based on his learning styles and needs.
Covering learners with different learning styles, as discussed in Chapter Four, a language educator
can safeguard learning idioms for learners who fall under different modes of instruction (auditory
learners and visual learners). Furthermore, language educators need to provide enough context for
language learners to either guess the figurative meaning of idioms or decode their meanings in
context. AR-infused flashcards should afford language educators/learners with sufficient context
for learning English VP idioms at different levels (LL, SLL, PLL, MPLL). The results of IMMS
indicated that AR-infused flashcards increase the motivation level of language learners especially
in two subscales (attention and relevance). The participants did not find the AR-mediated material
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helpful in confidence and satisfaction. One of the participants in the qualitative section mentioned
that “he likes to see flashcards that are theme-based.” For example, he wanted to see flashcards
with idioms about “parts of the body” rather than random idioms at different levels. It renders into
the ease of learning when you associate idioms with one another and under one umbrella term such
as colors, parts of the body, and others of this ilk.
The types of flashcards (traditional or AR-infused) aside, the results of Chapter Four in the
quantitative section implied that flashcards are effective ways of learning English VP idioms. The
participants of the study in the qualitative section of this study corroborated the quantitative results
that flashcards are traditionally effective tools in learning a new language. The flashcards spoke to
the learning styles of the participants back in their home country. It may signify that adult language
learners are fond of printed materials (the concept of tangibility, as discussed in Chapter Two and
four). AR-infused material is traditional flashcards accompanied with a digital layer superimposed
on the flashcards. This keeps the traditional aspect of flashcards for adult language learners and
supplies them with a digital layer in case they need more context for learning idioms. Language
educators are strongly recommended to present flashcards in classrooms for learning idioms
irrespective of the use of technology.
Future Research Recommendations
This study already offered substantial results in relation to the impact of AR-mediated
material (AR-infused flashcards) on Iranian English language learners’ idiom achievements,
motivation level, and their perceptions when it comes to learning English VP idioms. As discussed
in Chapter Four, AR-mediated material has the potential to facilitate the idiom learning process
while increasing the student’s motivation level—especially in two subskills of attention and
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relevance. Additionally, the results of the qualitative section of the study implied that the
participants enjoyed working with AR-infused flashcards. This study can serve as a point of
departure in exploiting augmented reality as an emerging technology to teach English VP idioms.
However, future studies can use augmented reality to teach other idioms or tools such as ARmediated apps and games. For instance, future research may adopt idiom cubes (idiocubes) to teach
idioms. A cube has different sides and a researcher can connect every side with one aspect of
idioms learning (Audio, video, translation, etymology, and a quick test). Consistent with prior
research, other technological tools (ARBlocks) that can integrate AR into language learning can
also be used to increase the students’ learning gains and motivation level. The results of these
studies can be juxtaposed with the results of the current study to find out which type of
technological tools are more useful. Alternatively, future researchers can compare two or several
technological tools to reveal the potential of every single tool. These tools can come from the
continuum of tools ranging from idiocubes and AR-flashcards to AR apps and games.
Another oft-neglected strand of research is to juxtapose different types of AR technology
in one study. This strand of research is under-researched in language education. The current study
solely scrutinized the role of vision-based AR in learning English VP idioms. To further this study,
future studies should employ location aware-AR and compare the results with the current study.
Additionally, the perceptions and experiences of language learners regarding the use of AR need
to be sought (Cheng & Tsai, 2014, 2016). Cheng and Tsai reported that exploring the behavioral
patterns and exploring perceptions of language learners can help to investigate behavioral patterns
that amount to learning gains. Future studies might seek the perceptions of different stakeholders
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regarding the use of AR (vision-based and location-aware) in language education. The
stakeholders can be language learners, language educators, and even parents.
The total number of participants in this study was 50. Although this is a convincing number
to conduct this study due to time constraints and budget issues, future studies should recruit more
participants to glean more robust and generalizable results. The participants of this study were only
Iranian international students in the United States. Future studies can recruit a variety of
international students to study idiom learning across different languages. Future studies can recruit
international students studying in other countries. It might be interesting to study idiom learning
with technology across genders to explore and examine gender differences.
These recommendations will aid future idiomatologists, language educators, and material
developers to not only create more effective AR-mediated material but also find best practices to
adapt traditional material to accommodate the needs of the new generation of language learners
(Generation Z). To do so, the perceptions and experiences of language educators during their
developmental stages (for more discussion about developmental stages of teachers see
Khoshnevisan, 2017; Khoshnevisan 2018c; Rashtchi & Khsohnevisan, 2019) need to be explored
in future studies.
Finally, AR-related studies must await further empirical research in learning English VP
idioms. This includes an investigation into the role of AR in students’ cognitive attainment coupled
with an exploration into the perceptions and experiences of language learners and language
educators. Only then can instructional technologist modify the existing technological tools and
invent quality technologies that significantly contribute to learning languages. Furthermore,

142

language educators can familiarize themselves with current technologies and their use in language
education.
Conclusion
This study investigated the effect of AR-mediated material (AR-infused flashcards) on
Iranian English language learners’ idiom achievements and motivation level. It also explored the
perceptions and experiences of Iranian international students about using AR-infused flashcards.
To achieve this, several factors were scrutinized in the course of this study. Firstly, it was
scrutinized if I can find a significant difference between the groups using traditional and ARinfused flashcards using independent samples t-tests. The results of the t-tests revealed that
flashcards are effective tools in learning English VP idioms regardless of their level. However, the
findings did not confirm significant differences between the two types of flashcards (traditional
and AR-infused) when it comes to idiom achievements. In terms of motivation, a MANOVA test
was performed and the results implied that in two subscales (attention and relevance), AR-infused
flashcards can be effective because they increased the participants’ motivation level. Lastly, the
participants’ experiences regarding using AR-mediated material to learn English VP idioms were
explored. The results aligned with the tenets of the Idiom Diffusion Model. The results of the
qualitative section corroborated that language learners heavily relied on their L1 in guessing the
meaning of a new idiom. Additionally, the level of idioms (LL, SLL, PLL, MPLL) is key in both
processing and learning idioms. As such, language learners were challenged decoding the
figurative meaning of the MPLL idioms even if they were provided with the required context and
translations.

143

References
Abel, B. (2003). English idioms in the first language and second language lexicon: A dual
representation approach. Second Language Research, 19(4), 329-358.
Adams, J.S. (1965). Inequity in social exchange. In L. Berkowitz (Ed.), Advances in
experimental social psychology (Vol. 2). New York: Academic Press.
Aghlara, L., & Tamjid, N. H. (2011). The effect of digital games on Iranian children’s
vocabulary retention in foreign language acquisition. Procedia—Social and Behavioral
Sciences, 9, 552–560.
Akçayır, M., & Akçayır, G. (2017). Advantages and challenges associated with augmented
reality for education: A systematic review of the literature. Educational Research Review,
20, 1-11.
Alexander, R.J. (1987). Problems in understanding and teaching idiomaticity in English.
Anglistik und Englischunterricht, 32, 105–122.
Alkhattabi, M. (2017). Augmented reality as e-learning tool in primary schools’ education:
Barriers to teachers’ adoption. International Journal of Emerging Technologies in
Learning, 12(2), 91-100.
Amer, M. (2014). Language learner’s usage of a mobile learning application for learning idioms
and collocations. CAILICO Journal, 31(3), 285-302.
Andarab, M. S., & Rouhi, A. (2014). Let’s replace words with pictures: the role of pictures and

144

spatial intelligence in learning English idioms. Theory and Practice in Language
Studies, 4(2), 244-254.
Azuma, R. (1997). A survey of augmented reality. Presence: Teleoperators and Virtual
Environments, 6(4), 355-385.
Bacca, J., Baldiris, S., Fabregat, R., & Graf, S. (2014). Augmented reality trends in education: A
systematic review of research and applications. Journal of Educational Technology &
Society, 17(4), 133-149.
Bachman, L. F. (1990). Fundamental considerations in language testing. Oxford, UK: Oxford
University Press.
Barreira, J., Bessa, M., Pereira, L. C., Adão, T., Peres, E., & Magalhães, L. (2012). MOW:
Augmented Reality game to learn words in different languages: Case study: Learning
English names of animals in elementary school. Proceedings of Information Systems and
Technologies (CISTI), 2012 7th Iberian Conference on (pp. 1-6). Madrid: IEEE.
Berlyne, D.E. (1965). Motivational problems raised by exploratory and epistemic behavior. In S.
Koch (Ed.), Psychology: A study of a science (Vol. 5). New York: McGraw-Hill.
Billinghurst, M., & Dunser, A. (2012). Augmented reality in the classroom. Computer, 45(7), 5663.
Billinghurst, M., Kato, H., & Poupyrev, I. (2001). The MagicBook: A transitional AR
interface. Computers Graphics. 25(5), 745–753.
Blatter, J. K. (2008). Cast study. In L. M. Given (Ed.), The Sage encyclopedia of qualitative
research methods (Vol. 1, pp. 61–71). Thousand Oaks, CA: SAGE Publications, Inc.
Bluman, A. G. (2008). Elementary statistics: A step by step approach. New York: McGraw-Hill.

145

Boers, F., Demecheleer, M., Coxhead, A., & Webb, S. (2014). Gauging the effects of exercises
on verb–noun collocations. Language Teaching Research, 18(1), 54–74.
https://doi.org/10.1177/1362168813505389
Bobrow, S. A., & Bell, S. M. (1973). On catching on to idiomatic expressions. Memory &
Cognition, 1(3), 343-346.
Boers, F. (2000). Metaphor awareness and vocabulary retention. Applied Linguistics, 21, 553–
571.
Boers, F., & Demecheleer, M. (1997). A few metaphorical models in (Western) economic
discourse. In W. A. Liebert, G. Redeker, & L. Waugh (Eds.), Discourse and perspective in
cognitive linguistics (pp. 115-129). Amsterdam/Philadeliphia: John Benjamins.
Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in
Psychology, 3, 77-101.
Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition and the culture of learning.
Educational Researcher, 18(1), 32–42.
Burke, D. (1998). Without slang and idioms, students are in the dark. ESL Magazine, 1(5), 2023.
Cacciari, C. (1993). The place of idioms in a literal and metaphorical world. In C. Cacciari, & P.
Tabossi (Eds.) Idioms: Processing, structure, and interpretation (pp. 27–55). Hillsdale,
NJ: Erlbaum.
Cacciari, C., & Glucksberg, S. (1991). Understanding idiomatic expressions: The contribution of
word meanings. In G. B. Simpson (Ed.), Understanding word and sentence (pp. 217–
240). North Holland: Elsevier.

146

Cacciari, C., & Tabossi, P. (1988). The comprehension of idioms. Journal of Memory and
Language, 27(6), 668-683.
Cadavieco, J. F., Goulão, M. F., & Costales, A. F. (2012). Using augmented reality and m-learning
to optimize students’ performance in higher education. In Procedia - Social and Behavioral
Sciences, 46, 2970-2977.
Canale, M., & Swain, M. (1980). Theoretical bases of communicative approaches to second
language teaching and testing. Applied Linguistics, 1(1), 1-47.
Cascales, A., Laguna, I., Pérez-López, D., Perona, P., & Contero, M. (2013). An experience
on natural sciences augmented reality contents for preschoolers. Proceedings of
International Conference on Virtual, Augmented and Mixed Reality (pp. 103-112).
Berlin, Heidelberg: Springer.
Chang, Y.J., Chen, C.H., Huang, W.T., & Huang, W.S. (2011, 11–15 July). Investigating
students’ perceived satisfaction, behavioral intention, and effectiveness of English
learning using augmented reality. Paper presented at the IEEE International Conference
on Multimedia and Expo (ICME), Barcelona, Spain.
Charteris-Black, J. (2002). Second language figurative proficiency: A comparative study of
Malay and English. Applied Linguistics, 23, 104–133.
Chen, R. W., & Chan, K. K. (2019). Using Augmented Reality Flashcards to Learn Vocabulary
in Early Childhood Education. Journal of Educational Computing Research, 57(7), 18121831.
Chen, C. H., Ho, C.-H., & Lin, J.-B. (2015). The development of an augmented

147

reality game-based learning environment. Social and Behavioral Sciences, 174, 216–220.
https://doi.org/10.1016/j.sbspro.2015.01.649
Chen, N., Teng, D. C., Lee, C., & Kinshuk. (2011). Augmenting paper-based reading activity
with direct access to digital materials and scaffolded questioning. Computers &
Education, 57, 1705-1715.
Cheng, K., & Tsai, C. (2014). Children and parents’ reading of an augmented reality picture
book: Analyses of behavioral patterns and cognitive attainment. Computers & Education,
72, 302-312.
Cheng, K., & Tsai, C. (2016). The interaction of child-parent shared reading with an augmented
reality (AR) picture book and parents' conceptions of AR learning. British Journal of
Educational Technology, 47(1), 203-215.
Chiang, T. H., Yang, S. J., & Hwang, G. (2014). Students’ online interactive patterns in
augmented reality-based inquiry activities. Computers & Education, 78, 97-108.
Chomsky, N. (1965). Aspects of the theory of syntax. Cambridge, MA: MIT Press.
Chomsky, N. (1980). Rules and representations. Behavioral and Brain Sciences, 3(1), 1-15.
Cieślicka, A.B. (2015). Idiom acquisition and processing by second/foreign language learners. In:
R.R. Heredia & A.B. Cieślicka (Eds.), Bilingual figurative language processing (pp. 208244). New York, NY: Cambridge University Press.
Clark, R. E. (1983). Reconsidering research on learning from media. Review of Educational
Research, 53(4), 445-459.
Clark, R. E. (1994). Media will never influence learning. Educational Technology Research and
Development, 42, 21–30.

148

Clark, A., & Dünser, A. (2012). An interactive augmented reality coloring book. Proceedings
of 2012 IEEE Symposium on 3D User Interfaces (3DUI) (pp. 7-10). Costa Mesa, CA:
IEEE Computer Society.
Cobb, T. (1997). Cognitive efficiency: Toward a revised theory of media. Educational
Technology Research and Development, 45(4), 21-35.
Collis, H. (1994). 101 American English idioms. Lincolnwood, IL: Passport Books.
Colombo, L. (1993). The comprehension of ambiguous idioms in context. In C. Cacciari & P.
Tabossi (Eds.), Idioms: Processing, structure, and interpretation (pp. 163-200).
Hillsdale, NJ: Lawrence Erlbaum Associates.
Condry, J. (1977). Enemies of exploration: Self-initiated versus other-initiated learning. Journal
of Personality and Social Psychology, 35(7), 459–477.
Cooper, T. C. (1999). Processing of idioms by L2 learners of English. TESOL Quarterly, 33(2),
233-262.
Creswell, J. (2014). Mixed methods procedures. In Creswell, J. (Ed.), Research design:
Qualitative, quantitative, and mixed methods approaches (pp. 215–240). Thousand
Oaks, CA: SAGE.
Creswell, J. (2008). Educational research: Planning, conducting, and evaluating quantitative
and qualitative research. Upper Saddle River, NJ: Pearson/Merrill Prentice Hall.
Cronk, B.C., & Schweigert,W.A. (1992). The comprehension of idioms: The effects of
familiarity, literalness, and usage. Applied Psycholinguistics, 13, 131–146.
Deci, E.L., & Ryan, R. (1985). Intrinsic motivation and self-determination in human behavior.
New York: Plenum.

149

Dewey, J. (1913) Interest and effort in education. Boston, MA: Riverside Press.
Di Serio, A., Ibáñez, M., & Kloos, C. (2013). Impact of an augmented reality system on
students’ motivation for a visual art course, Computers & Education 68, 586–596.
Dori, Y., & Belcher, J. (2005). How does technology-enabled active learning affect
undergraduate students' understanding of electromagnetism concepts? Journal of the
Learning Sciences, 14,2, 243-279.
Duffy, T.M., Lowyck, J., & Jonassen, D.H. (1993). Designing environments for constructivist
learning. New York: Springer-Verlag.
Dunleavy, M., & Dede, C. (2014). Augmented reality teaching and learning. In J. M. Spector, M.
D. Merrill, J. Elen, & M. Bishop (Eds.). Handbook of research on educational
communications and technology (pp. 735-745). New York, NY: Springer.
Dunleavy,

M.,

Dede,

C.,

&

Mitchell,

R.

(2009).

Affordances

and

limitations

of immersive participatory augmented reality simulations for teaching and learning.
Journal of Science Education and Technology, 18(1), 7-22.
Estill, R. B., & Kemper, S. (1982). Interpreting idioms. Journal of Psycholinguistic Research,
11(6), 559-568.
Fraser, B. (1970). Idioms within a transformational grammar. Foundations of Language, 6, 22–
42.
Fry, E. (1977). Fry’s readability graph: Clarifications, validity, and extension to level 17. Journal
of Reading, 21(3), 242–252.
Fujimoto, Y., Yamamoto, G., Kato, H., & Miyazaki, J. (2012). Relation between location of

150

information displayed by augmented reality and user’s memorization. Proceedings of
Augmented Human International Conference (pp. 71–78). New York: ACM.
Gabrielle, D. (2003). The Effects of Technology-Mediated Instructional Strategies on
Motivation, Performance, and Self-Directed Learning. In D. Lassner & C. McNaught
(Eds.), Proceedings of ED-MEDIA 2003--World Conference on Educational Multimedia,
Hypermedia & Telecommunications (pp. 2568-2575). Honolulu, Hawaii, USA:
Association for the Advancement of Computing in Education (AACE). Retrieved March
28, 2020 from https://www.learntechlib.org/primary/p/14267/.
Gerjets, P., Scheiter, K., & Cierniak, G. (2009). The scientific value of cognitive load theory: A
research agenda based on the structuralist view of theories. Educational Psychology
Review, 21(1), 43-54.
Giannakos, M. N. (2013). Enjoy and learn with educational games: Examining factors affecting
learning performance. Computers & Education, 68, 429–439.
Gibbs, R. W. (1980). Spilling the beans on understanding and memory for idioms in
conversation. Memory & Cognition, 8(2), 149-156.
Gibbs, R. (1984). Literal meaning and psychological theory. Cognitive Science, 8, 275-304.
Gibbs, R. W. (1986). Skating on thin ice: Literal meaning and understanding idioms in
conversation. Discourse Processes, 9(1), 17-30.
Gibbs, R. W. (1993). Why idioms are not dead metaphors. In C. Cacciari & P. Tabossi
(Eds.) Idioms: Processing, structure, and interpretation (pp. 57-77). New York, NY:
Lawrence Erlbaum Associates.
Gibbs, R. W. (1994). The poetics of mind: Figurative thought, language, and understanding.

151

Cambridge, United Kingdom: Cambridge University Press.
Gibbs, R. W. (1996). Why many concepts are metaphorical. Cognition, 61(3), 309-319.
Gibbs R. W., & Gerrig, R. J. (1989). How context makes metaphor comprehension seem special.
Metaphor and Symbol, 4(3), 145-158.
Gibbs, R. W., & Nayak, N. P. (1989). Psycholinguistic studies on the syntactic behavior of
idioms. Cognitive Psychology, 21(1), 100-138.
Gibbs, R. W., Nayak, N. P., Bolton, J. L., & Keppel, M. E. (1989). Speakers’ assumptions about
the lexical flexibility of idioms. Memory & Cognition, 17(1), 58-68.
Gibbs, R. W., Nayak, N. P., & Cutting, C. (1989). How to kick the bucket and not decompose:
Analyzability and idiom processing. Journal of memory and language, 28(5), 576-593.
Giora, R. (1997). Understanding figurative and literal language: The graded salience hypothesis.
Cognitive Linguistics, 8(3), 183-206.
Giora, R. (1999). On the priority of salient meanings: Studies of literal and figurative language.
Journal of Pragmatics, 31(7), 919-929.
Giora, R. (2002). Literal vs. figurative language: Different or equal? Journal of Pragmatics,
34(4), 487-506.
Giora, R. (2003). On our mind: Salience, context, and figurative language. Oxford: Oxford
University Press.
Glatthorn, A. (1998). Writing the winning dissertation: A step-by-step guide. Thousand
Oaks, CA: Corwin Press.
Glucksberg, S. (1993). Idiom meanings and allusional context. In Cacciari, C., & Tabossi, P.
Idioms: Processing, structure, and interpretation (pp. 3-26). Hillsdale, NJ: Erlbaum.

152

Green, S. B., & Salkind, N. J. (2008). Using SPSS for Windows and Macintosh: Analyzing and
understanding data (5th Ed.). Upper Saddle River, NJ: Pearson.
Grice, H. P. (1975). Logic and conversation. In P. Cole & J. Morgan (Eds.), Syntax and
semantics 3: Speech acts (pp. 41-58). New York: Academic Press.
Harris, R. (1976). Comprehension of metaphors: A test of the two-stage processing model.
Bulletin of the Psychonomics Society, 8, 312-314.
Hadid, A., Mannion, P., & Khoshnevisan, B. (2019). Augmented reality to the rescue of
language learners. Florida Journal of Educational Research, 57(2), 81-89.
Harder, H. (2010). Explanatory case study. In A. J. Mills, G. Eurepos, & E. Wiebe (Eds.),
Encyclopedia of case study research (Vol. 1, pp. 370–371). Thousand Oaks, CA: SAGE
Publications Inc.
Holden, C. L., & Sykes, J. M. (2011). Leveraging mobile games for place-based language
learning. International Journal of Game-Based Learning, 1(2), 1-18.
Howell, D. C. (2002). Statistical methods for psychology. Belmont, CA: Cengage Learning.
Hsu, T-C. (2017). Learning English with augmented reality: Do learning styles matter? Computers
& Education, 106, 137-149.
Huberty, C. J., & Olejnik, S. (2006). Applied MANOVA and discriminate analysis. Hoboken,
NJ: John Wiley and Sons.
Ibáñez, M. B., Di Serio, Á., Villarán, D., & Kloos, C. D. (2014). Experimenting with
electromagnetism using augmented reality: Impact on flow student experience and
educational effectiveness. Computers & Education, 71, 1-13.
Irujo, S. (1986). Don’t put your leg in your mouth: Transfer in the acquisition of idioms in a

153

second language. TESOL Quarterly, 20(2), 287-304.
Iwai, Y. (2009). Metacognitive awareness and strategy use in academic English reading among
adult English as a second language (ESL) students. (Unpublished doctoral dissertation).
University of Southern Mississippi, USA.
Jackson, A. Y., & Mazzei, L. A. (2011). Thinking with theory in qualitative research: Viewing
data across multiple perspectives. London, UK: Routledge.
Jackendoff, R. (1997). The architecture of language faculty. Cambridge, MA: MIT Press.
Jiang, N., & Nekrasova, T. M. (2007). The processing of formulaic sequences by second
language speakers. Modern Language Journal, 91, 433-445.
Juan, C. M., Llop, E., Abad, F., & Lluch, J. (2010). Learning words using augmented
reality. Proceedings of International Conference of Advanced Learning Technologies
(ICALT) (pp. 422–426). Piscataway, NJ: IEEE.
Kadden, J. (1996). Traveling through idioms: An exercise guide to the world of American idioms.
Ann Arbor, MIT: The University of Michigan Press.
Kaufmann, H., & Schmalstieg, D. (2003). Mathematics and geometry education with
collaborative augmented reality. Computers & Graphics, 27(3), 339–345.
Kress, J. E., & Fry, E. B. (2015). The reading teacher’s book of lists. New York, NY: John
Wiley & Sons, Incorporated. Retrieved from
http://ebookcentral.proquest.com/lib/usf/detail.action?docID=4082475
Kanuka, H., & Anderson, T. (1999). Using constructivism in technology-mediated learning:
Constructing order out of the chaos in the literature. Radical Pedagogy, 2(1). Retrieved
from http://radicalpedagogy.icaap.org/content/issue1_2/02kanuka1_2.html.

154

Katsarou, E. C. (2013). Grasping the nettle of L2 idiomaticity puzzle: The case of idiom
identification and comprehension during L2 reading by Greek learners of English. In W.
Lavidas, T. Alexiou, & A.M. Sougari (Eds.). Major trends in theoretical and applied
linguistics (pp. 143–158). London, England: Walter de Gruyter.
Keller, J. M. (1987a). Development and use of the ARCS model of motivational design. Journal
of Instructional Development, 10(3), 2-10.
Keller, J. M. (1987b). Strategies for stimulating the motivation to learn. Performance and
Instruction, 26(8), 1-7.
Keller, J.M. (1979). Motivation and instructional design: A theoretical perspective. Journal of
Instructional Development, 2(4), 26–34.
Keller, J.M. (2000, February). How to integrate learner motivation planning into lesson
planning: The ARCS model approach. Paper presented at VII Semanario, Santiago, Cuba.
Retrieved March29, 2008, from
http://mailer.fsu.edu/∼jkeller/Articles/Keller%202000%20ARCS%20Lesson%20Plannin
g.pdf
Keller, J. M. (2008). First principles of motivation to learn and e3‐learning. Distance education,
29(2), 175-185.
Keller, J. (2010). Motivational design for learning and performance. New York, NY: Springer.
Kecskes, I. (2006). On my mind: Thoughts about salience, context and figurative language from
a second language perspective. Second Language Research, 22, 219-237.
Khoshnevisan, B. (2017). Developmental stages of preservice teachers: A critical analysis. TEIS

155

Newsletter — TESOL. Retrieved from
http://newsmanager.commpartners.com/tesolteis/issues/2017-09-25/2.html
Khoshnevisan, B. (2018a). The effect of incorporating animated pedagogical agents in Apps on
L2 idiom acquisition and retention. Proceedings of the Global Conference on Education
and Research (GLOCER) Conference (Vol. 2). (pp. 75-83). Sarasota, FL: ANAHEI
Publishing, LLC.
https://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=1017&context=anaheipublis
hing
Khoshnevisan, B. (2018b). Idiom assessment: To go off the beaten path. Proceedings of the
Global Conference on Education and Research (GLOCER) Conference (Vol. 2). (pp. 29). Sarasota, FL: ANAHEI Publishing, LLC.
https://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=1017&context=anaheipublis
hing
Khoshnevisan, B. (2018c). The developmental stages of ITAs: An introspection. ITAIS
Newsletter — TESOL International Association. Retrieved from
http://newsmanager.commpartners.com/tesolitais/issues/2018-06-26/4.html
Khoshnevisan, B. (2019a). To integrate media and technology into language education: For and
against. In W. B. James, & C. Cobanoglu (Eds.). Proceedings of the Global Conference
on Education and Research (GLOCER) Conference (Vol. 3). (pp. 85-92). Tampa, FL:
ANAHEI Publishing, LLC.
https://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=1021&context=anaheipublis
hing

156

Khoshnevisan, B. (2019b). Spilling the beans on understanding English idioms using
Multimodality: An idiom acquisition technique for Iranian language learners.
International Journal of Language, Translation and Intercultural Communication, 8,
128-143. http://dx.doi.org/10.12681/ijltic.20281
Khoshnevisan, B. (2019c). Teacher education meets emerging technologies: Augmented Reality
(AR). TEIS Newsletter — TESOL International Association. Retrieved from
http://newsmanager.commpartners.com/tesolteis/issues/2019-03-04/4.html
Khoshnevisan, B. (2019d). The affordances and constraints of automatic writing evaluation
(AWE) tools: A case for Grammarly. ARTESOL EFL Journal, 2(2), 12-25.
Khoshnevisan, B. (2019e). Idiom learning for L1 / L2 language learners: Cut from a different
cloth. ALIS Newsletter — TESOL International Association. Retrieved from
http://newsmanager.commpartners.com/tesolalis/issues/2019-08-26/5.html
Khoshnevisan, B. (2019f). [Review of the book Foreign language education in America:
Perspectives from K-12, university, government, and international learning, by S.
Berbeco]. MEXTESOL Journal, 43(3), 1-6.
http://mextesol.net/journal/public/files/3551522e139e20a9515b08f099b4d600.pdf
Khoshnevisan, B. (2020). Materials development for the digital native generation: Teachers as
materials developers. MWIS Newsletter — TESOL International Association. Retrieved
from
http://newsmanager.commpartners.com/tesolmwis/issues/2020-01-09/4.html
Khoshnevisan, B., & Le, N. (2018). Augmented reality in language education: a systematic

157

literature review. Proceedings of the Global Conference on Education and Research
(GLOCER) Conference (pp. 59-74). Sarasota, FL: ANAHEI Publishing, LLC.
https://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=1017&context=anaheipublis
hing
Klopfer, E., & Squire, K. (2008). Environmental detectives: the development of an augmented
reality platform for environmental simulations. Educational Technology Research and
Development, 56(2), 203–228.
Kopp, T. (1982). Designing the boredom out of instruction. Performance & Instruction, 21(4),
23–27, 32.
Koutromanous, G., Sofos, A., & Avraamidou, L. (2015). The use of augmented reality games in
education: A review of the literature. Educational Media International, 52(4), 253-271.
Kömür, Ş., & Çimen, Ş. (2009). Using conceptual metaphors in teaching idioms in a foreign
language context. Sosyal Bilimler Enstitüsü Dergisi, 29, 205-222.
Kozma, R. (1994). Will media influence learning? Reframing the debate. Educational
Technology Research and Development, 42, 1–19.
Küçük, S., Yýlmaz, R. M., & Göktaþ, Y. (2014). Augmented reality for learning English:
Achievement, attitude and cognitive load levels of students. Education & Science, 39,
176-393.
Libben, M.R., & Titone, D.A. (2008). The multidetermined nature of idiom processing. Memory
and Cognition, 36, 1103-1121
Liontas, J. I. (1997, November). “Building castles in the air”: The comprehension processes of

158

modern Greek idioms. Paper presented at the 15th International Symposium on Modern
Greece, Kent State University, Kent, OH.
Liontas, J. I. (1999). Developing a pragmatic methodology of idiomaticity: The comprehension
and interpretation of SL vivid phrasal idioms during reading (Unpublished doctoral
dissertation). The University of Arizona, Tucson. AZ.
Liontas, J. I. (2001). That’s All Greek to Me! The comprehension and interpretation of modern
Greek phrasal idioms. Reading Matrix: An International Online Journal, 1(1) 1-32.
http://www.readingmatrix.com/articles/john_liontas/article.pdf
Liontas, J. I. (2002a). Vivid phrasal idioms and the lexical-image continuum. Issues in Applied
Linguistics, 13(1), 71-109.
Liontas, J. I. (2002b). Context and idiom understanding in second languages. In S. H. FosterCohen, T. Ruthenberg, & M-L. Poschen (Eds.), EUROSLA Yearbook: Annual conference
of the European second language association (Vol. 2, pp. 155-185). Proceedings of the
2002 Annual Conference of the European Second Language Association. Amsterdam,
Netherlands: John Benjamins. doi:10.1075/eurosla.2.11lio
Liontas, J. I. (2002c). Reading between the lines: Detecting, decoding, and understanding idioms
in second languages. In J. H. Sullivan (Ed.), Literacy and the second language learner:
Vol. 1. Research in second language learning (pp. 177-216). Greenwich, CT: Information
Age Publishing Inc.
Liontas, J. I. (2002d). Transactional idiom analysis: Theory and practice. Journal of Language
and Linguistics, 1(1), 17-53.
Liontas, J. I. (2006). Artiﬁcial intelligence and idiomaticity. The APAMALL Higher Education

159

Journal, Language Learning Technologies, 1(1), 1–33.
Liontas, J. I. (2007). The eye never sees what the brain understands: Making sense of idioms in
second languages. Lingua et Linguistica, 1(2), 25-44.
Liontas, J. I. (2015). Developing idiomatic competence in the ESOL classroom: A pragmatic
account. TESOL Journal, 6(4), 621-658.
Liontas, J. I. (2017). Why teach idioms? A challenge to the profession. Iranian Journal of
Language Teaching Research, 5(3), 5-25.
Littlemore, J. (2001). Metaphoric competence: A language learning strength of students with a
holistic cognitive style? TESOL Quarterly, 35, 459–491.
Liu, T. Y. (2009). A context-aware ubiquitous learning environment for language listening and
speaking. Journal of Computer Assisted Learning, 25(6), 515-527.
Liu, T.-Y., Tan, T.-H., & Chu, Y.-L. (2010). QR code and augmented reality-supported mobile
English learning system. In X. Jiang, M. Y. Ma, & C. W. Chen (Eds.), Mobile multimedia
processing (pp. 37–52). Berlin, Heidelberg: Springer.
Liu, Y., Holden, D., & Zheng, D. (2016). Analyzing students’ language learning experience in an
augmented reality mobile game: An exploration of an emergent learning environment.
Social and Behavioral Sciences, 228, 369-374. doi: 10.1016/j.sbspro.2016.07.055
Liu, P-H. E., & Tsai, M.-K., (2013). Using augmented-reality-based mobile learning material in
EFL English composition: An exploratory case study. British Journal of Educational
Technology, 44(1), E1-E4. doi:10.1111/j.1467-8535.2012.01302.x
Maehr, M.L. (1976). Continuing motivation: An analysis of a seldom considered educational
outcome. Review of Educational Research, 46(3), 443–462.

160

Mahadzir, N. N. N., & Phung, L. F. (2013). The use of augmented reality pop-up book to
increase motivation in English language learning for national primary school. Journal of
Research & Method in Education, 1(1), 26-38.
Mayer, R.E. (2001). Multimedia learning. New York, NY: Cambridge University Press.
Mayer, R. E. (2002). Multimedia learning. Psychology of learning and motivation, 41, 85-139.
Mayer, R. E. (2014). The Cambridge handbook of mulitimedia learning. New York, NY:
Cambridge University Press.
Meyer, C. B. (2001). A case in case study methodology. Field Methods, 4(4), 329–352.
Mohn, E. (2015). Augmented reality. In Salem Press Encyclopedia of Science [Online version].
Ipswich, MA: Salem Press. Retrieved from
http://eds.a.ebscohost.com/eds/detail/detail?vid=1&sid=7fe7793c-9836-42b0-a55b82442546b39e%40sessionmgr4006&bdata=JnNpdGU9ZWRzLWxpdmU%3d#AN=8732
3326&db=ers
Nayak, N. P., & Gibbs, R. (1990). Conceptual knowledge in the interpretation of
idioms. Journal of Experimental Psychology, 119(3), 315-319.
Newmeyer, F. (1972). The insertion of idioms. Chicago Linguistic Society, 1(8), 294-302.
Nist, L., & Joseph, L. M. (2008). Effectiveness and efficiency of flashcard drill instructional
methods on urban first-graders’ word recognition, acquisition, maintenance, and
generalization. School Psychology Review, 37(3), 294.
Nunberg, G. (1979). The non-uniqueness of semantic solutions: Polysemy. Linguistics and
philosophy, 3(2), 143-184.
Nunberg, G., Sag, I., & Wasow, T. (1994). Idioms. Language, 7, 491-534.

161

Ortony, A., Schallert, D. L., Reynolds, R. E., & Antos, S. J. (1978). Interpreting metaphors and
idioms: Some effects of context on comprehension. Journal of verbal learning and verbal
behavior, 17(4), 465-477.
Park, S. & Khoshnevisan, B. (2019). Literacy meets augmented reality (AR): The use of AR in
literacy. In W. B. James & C. Cobanoglu (Eds.). Proceedings of the Global Conference
on Education and Research (GLOCER) Conference (Vol. 3). (pp. 93-99). Tampa, FL:
ANAHEI Publishing, LLC.
https://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=1021&context=anaheipublis
hing
Pilton, S. (2014). The augmented classroom. Modern English Teacher, 23(3), 17-19.
Rasalingam, R. R., Muniandy, B., & Rass, R. (2014). Exploring the application of Augmented
Reality technology in early childhood classroom in Malaysia. Journal of Research &
Method in Education, 4(5), 33–40.
Rashtchi, M., & Khoshnevisan, B. (2019). The developmental stages of teachers: A critical
analysis. In W. B. James, & C. Cobanoglu (Eds.) Proceedings of the Global Conference
on Education and Research (GLOCER) Conference (Vol. 3). (pp. 2-8). Tampa, FL:
ANAHEI Publishing, LLC.
https://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=1021&context=anaheipublis
hing
Rashtchi, M., & Khoshnevisan, B. (2008). Audio-taped dialogue journal: A technique to
improve speaking skill of Iranian EFL learners. Journal of English Language Pedagogy
and Practice, 1(3), 164-176.

162

Reinders, H., & Lakarnchua, O. (2014). Implementing mobile language learning with an
augmented reality activity. Modern English Teacher, 23(2), 42-46.
Rumelhart, D. (1979). Some problems with the notion of literal meanings. In A. Ortony (Ed.),
Metaphor and thought (pp. 78-90). Cambridge, England: Cambridge University Press.
Ruwe, K., McLaughlin, T. F., Derby, K. M., & Johnson, J. (2011). The multiple effects of direct
instruction flashcards on sight word acquisition, passage reading, and errors for three
middle school students with intellectual disabilities. Journal of Developmental and
Physical Disabilities, 23(3), 241–255.
Santos, M., Lübke, A., Taketomi, T., Yamamoto, G., Rodrigo, M., Sandor, C., & Kato, H.
(2016). Augmented reality as multimedia: the case for situated vocabulary learning.
Research & Practice in Technology Enhanced Learning, 11(1), 1-23.
Schrawman, G., & Lehman, S. (2001). Situational interest; A review of the literature and
directions for future research. Educational Psychology Review, 13(1), 23-52.
Schweigert, W. (1986). The comprehension of familiar and less familiar idioms. Journal of
Psycholinguistic Research, 15(1), 33-45.
Schweigert, W., & Moates, D. R. (1988). Familiar idiom comprehension. Journal of
Psycholinguistic Research, 17(4), 281-296.
Schmuller, J. (2009). Statistical analysis with Excel for dummies (2nd ed.). Hoboken, NJ: Wiley.
Searle, J. (1975). Indirect speech acts. In P. Cole & J. L. Morgan (Eds.), Syntax and semantics.
Speech acts (pp. 59-82). New York: Academic.
Searle, R. (1979). Metaphor. In A. Ortony (Ed.), Metaphor and thought (pp. 92-123).
Cambridge, England: Cambridge University Press.

163

Sellen, A., & Harper, R. (2003). The myth of the paperless office. Cambridge: MIT Press.
Shelton, B., & Stevens, R. (2004). Using coordination classes to interpret conceptual change in
astronomical thinking. Proceedings of the Sixth International Conference for the
Learning Sciences (pp. 634-639). Mahwah, NJ: Erlbaum.
Sin, A. K., & Zaman, H. B. (2010). Live solar system (LSS): Evaluation of an augmented reality
book-based educational tool. Proceedings of International Symposium in Information
Technology (pp. 1–6). Kuala Lumpur, Malaysia: IEEE.
Singhal, S., Bagga, S., Goyal, P., & Saxena, V. (2012). Augmented chemistry: Interactive
education system. International Journal of Computer Applications, 49(15), 1-5.
Skinner, B.F. (1968). The technology of teaching. New York: Appleton-Century-Crofts.
Solak, E., & Cakir, R. (2015). Exploring the effect of materials designed with augmented reality
on language learners’ vocabulary learning. The Journal of Educators Online, 13(2), 50-72.
Steinel, P., Hulstijn, H., & Steinel, W. (2007). Second language learning in a paired-associate
paradigm: Effects of direction of learning, direction of testing, idiom imageability, and
idiom transparency. Studies in Second Language Acquisition, 29, 449–484.
Strauss, A., & Corbin, J. M. (1990). Basics of qualitative research: Grounded theory procedures
and techniques. Newbury Park, CA: Sage Publications.
Strässler, J. (1982). Idioms in English: A pragmatic analysis. Tübingen, Germany: Günter
Narr.Sweller, J. (1988). Cognitive load during problem solving: Effects on learning.
Cognitive Science, 12, 257–285.
Sweller, J., Ayres, P., & Kalyuga, S. (2011). Cognitive load theory. New York, NY: Springer.
Swinney, D., & Cutler, A. (1979). The access and processing of idiomatic expressions. Journal

164

of Verbal Learning and Verbal Behaviour, 18, 523–534. doi:10.1016/S00225371(79)90284-6
Sellen, A. J., & Harper, R. H. (2003). The myth of the paperless office. Cambridge, England:
MIT press.
Shelton, B., & Stevens, R. (2004). Using coordination classes to interpret conceptual change in
astronomical thinking. In Proceedings of the Sixth International Conference for the
Learning Sciences (pp. 634-639). Mahwah, NJ: Erlbaum.
Silva, M., Roberto, R., & Teichrieb, V. (2013). Evaluation of augmented reality technology in
the English language field. Proceedings of Brazilian Symposium on Computers in
Education, (pp. 577-586). Brazil, Belém : CBIE-LACLO
https://doi.org/10.5753/cbie.sbie.2015.577
Sin, A. K., & Zaman, H. B. (2010). Live solar system (LSS): Evaluation of an augmented reality
book-based educational tool. Proceedings of International Symposium in Information
Technology (ITSim), (pp. 1–6). Kuala Lumpur: IEEE.
Solak, E., & Cakir, R. (2015). Exploring the effect of materials designed with augmented reality
on language learners’ vocabulary learning. The Journal of Educators Online, 13(2), 5072.
Stengel, E. (1939). On learning a new language. International Journal of Psycho Analysis, 20,
471–479.
Stevens, J. (1996). Applied multivariate statistics for the social sciences. Mahwah, NJ:
Lawrence Erlbaum Associates, Publishers.
Strässler, J. (1982). Idioms in English: A pragmatic analysis. Tübingen, Germany: Günter Narr.

165

Streb, C. K. (2010). Exploratory case study. In A. J. Mills, G. Eurepos, & E. Wiebe (Eds.),
Encyclopedia of case study research (Vol. 1, pp. 372–373). Thousand Oaks, CA: SAGE
Publications Inc.
Swinney, D. A., & Cutler, A. (1979). The access and processing of idiomatic expressions.
Journal of Verbal Learning and Verbal Behavior, 18(5), 523-534.
Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th ed.). Boston:
Pearson.
Talheimer, W. (2004). Bells, whistles, neon, and purple prose; When interesting words, sounds
and visuals hurt learning and performance: A review of the seductive-augmentation
research. Somerville, MA: Work-Learning Research.
Titone, D. A., & Connine, C. M. (1999). On the compositional and noncompositional nature of
idiomatic expressions. Journal of Pragmatics, 31(12), 1655-1674.
Titone, D., Columbus, G., Whitford, V., Mercier, J., & Libben. M. (2015). Contrasting bilingual
and monolingual idiom processing. In: R. R. Heredia & A.B. Cieślicka (Eds.), Bilingual
figurative language processing (pp. 171-207). New York, NY: Cambridge University
Press.
Trochim, W., & Land, D. (1982). Designing designs for research. The Researcher, 1(1), 1-6.
Türker, E. (2016). Idiom acquisition by second language learners: The influence of cross linguistic
similarity and context. The Language Learning Journal, 47(2), 133-144.
Ullmer, E. (1994). Media and learning: Are there two kinds of truth? Educational Technology
Research and Development, 42(1), 21-32.
Van der Linden, E. J. (1992). Incremental processing and the hierarchical lexicon.

166

Computational Linguistics, 18(2), 219-238.
Van Lancker Sidtis, D. (2004). When novel sentences spoken or heard for the first time in the
history of the universe are not enough (Cf. Pinker, 1995, p. 22): Toward a dual-process
model of language. International Journal of Language Communication Disorders, 39 (1),
1–44.
Van Lancker Sidtis, D. (2012). Two-track mind: Formulaic and novel language support a dualprocess model. In M. Faust (Ed.), The Handbook of the Neuropsychology of Language,
(pp. 342–367). Chichester: Wiley-Blackwell.
Van Lancker Sidtis, D., Cameron, K., Bridges, K., & Sidtis, J.J. (2015). The formulaic schema in
the minds of two generations of native speakers. Ampersand 2, 39–48.
Vygotsky, L. (1978). Interaction between learning and development. Readings on the
Development of Children, 23(3), 34-41.
Wasow, T., Sag, I., & Nunberg, G. (1983). Idioms: An interim report. Proceedings of the
XIIIth International Congress of Linguistics (pp. 102-114). Tokyo: CIPL.
Warren, B. (2005). A model of idiomaticity. Nordic Journal of English Studies, 4(1), 35-54.
Weiner, B. (Ed.). (1974). Achievement motivation and attribution theory. Morristown, NJ:
General Learning Press.
Weinreich, U. (1969). Problems in the analysis of idioms. In J. Puhvel (Ed.), The substance and
structure of language (pp. 23-81). Berkeley, CA: University of California Press.
Wertsch, J.V. (1995). The need for action in sociocultural research. In J. Wertsch, P. del Río,
& A. Álvarez (Eds.), Sociocultural studies of mind (pp. 56–74). New York, NY: Cambridge
University Press.

167

Wrench, J. S., Thomas-Maddox, C., Richmond, V. P., & McCroskey, J. C. (2008). Quantitative
research methods for communication: A hands-on approach. New York, NY: Oxford
University Press.
Wu, H., Lee, S., Chang, H., & Liang, J. (2013). Current status, opportunities and challenges of
augmented reality in education. Computers & Education, 62, 41–49.
Wulff, S. (2012). Idiomaticity. In P. Robinson (Ed.) The Routledge encyclopedia of second
language acquisition (pp. 291-293). London, England: Routledge.
Yin, R. K. (1984). Case study research: Design and methods. Beverly Hills, CA: SAGE
Publications.
Yorio, C. (1980). Conventionalized language forms and the development of communicative
competence. TESOL Quarterly, 14, 433-442.
Zainal, Z. (2007). Case study as a research method. Jurnal Kemanusiaan, 5(1). Retrieved from
https://jurnalkemanusiaan.utm.my/index.php/kemanusiaan/article/view/165
Zhu, Y., Fung, A. S., & Wang, H. (2012). Spotlight: Memorization effects of pronunciation and
stroke order animation in digital flashcards. CALICO Journal, 29(3), 563.

168

Appendices

169

Appendix A: List of Idioms Based on their Levels (LL, SLL, PLL, MPLL)
Smell a rat

PLL

Tighten one's belt

LL

The early bird catches the worm

PLL

Let sleeping dogs lie

SLL

Straight from the horse’s mouth

PLL

Get/give sb the sack

PLL

To jump down my throat

SLL

Step into sb's shoes

LL

Painted the town red

PLL

Rushed off one's feet

PLL

Get in your hair

PLL

Have one's work cut out

SLL

Cat got your tongue

LL

Play with fire

LL

Tongue-in-cheek

PLL

Spread like wildfire

SLL

Spilled the beans

PLL

In the heat of the moment

SLL

Play it by ear

PLL

There's no smoke without

LL

Fire
Pulling my leg

SLL

Add fuel to the flames/fire

LL

Stick my neck out

PLL

White-collar worker

PLL

All thumbs

PLL

In black and white

SLL

Drive them up a wall

PLL

A grey area

SLL

Shake a leg

SLL

A black hole

LL

On ice

PLL

Start the ball rolling

SLL

Hit the hay

PLL

The ball is in your court

LL

Sold him down the river

SLL

Be on the ball

PLL

Shoot the breeze

PLL

Break a leg!

PLL

Left me high and dry

PLL

Play ball

LL

Knock your socks off

PLL

A level playing field

PLL

Talking through his hat

SLL

Be in line for sth

LL

Give it my best shot

PLL

Have put two feet in one shoe

PLL

Scratch my back, i’ll scratch

SLL

Along the lines of

LL

PLL

Step out of line

SLL

yours
Went to bat for him
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Lost his shirt

SLL

Line of work

LL

Duck soup

PLL

Along/on the right lines

LL

It made quite a splash

PLL

To stir up a hornet's nest

SLL

Money talks

LL

Be at each other's throats

SLL

Eyes were bigger than my

SLL

Make a clean breast of

PLL

Get/grate on sb's nerves

SLL

Breath down sb's neck

PLL

Get to the bottom of

LL

Be a real pain in the neck

PLL

To be on the safe side

SLL

Get it off one's chest

LL

Grin and bear it

LL

Ram sth down sb's throat

PLL

It's not the end of the world

LL

Give sb the cold shoulder

PLL

Be as fit as a fiddle

PLL

New blood

LL

Feel/be under the weather

PLL

A high-flyer

LL

Look like death warmed up

PLL

To be up to creek without a

PLL

stomach

Paddle
Recharge one's batteries

LL

Make a name for oneself

LL

Feel off-color

SLL

On one's way up

SLL

On the road to recovery

SLL

As queer as nine bob note

PLL

Be on the mend

SLL

Tie the knot

PLL

Be as right as rain

PLL

Talk the hind legs off a

PLL

donkey
Be out of sort

SLL

The best (greatest) thing since

PLL

sliced bread
Be down in the dumps

SLL

Burning the candle at both

PLL

ends
A misery guts

SLL

Eyes are bigger than one's
belly
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SLL

Sour grapes

SLL

Squeeze someone till the pips

PLL

squeak
Put a damper on

PLL

Win the wooden spoon

PLL

Burn the midnight oil

LL

Play cat and mouse with

SLL

Give it a shot/whirl

SLL

I 'm all right, Jack.

PLL

Get to grips with

SLL

Sell the family silver

SLL

To be on the safe side

SLL

The gnomes of Zurich

PLL

Get to the bottom of

LL

Live the life Riley

PLL

Be all sweetness and light

PLL

The corridors of power

SLL

Get/grate on sb's nerves

LL

Spit and sawdust

PLL

Give sb a hard time

LL

The jewel in the crown

SLL

Poke fun at

SLL

Break the mould

LL

Add insult into injury

SLL

Doom and gloom

PLL

Cast aspersions on

PLL

Dear old Blighty

PLL

Out-and-out

PLL

The ghost in the machine

PLL

Be asking for trouble

LL

Everything but the kitchen

PLL

sink
On the off-chance

SLL

(All) Lombard Street to a

PLL

China orange
Against all the odds

SLL

Biggirl'sblouse

PLL

Take someone for granted

SLL

Bob is your uncle

PLL

A foregone conclusion

LL

Take a breather

PLL

See sth coming (a mile off)

LL

Lose one's shirt

SLL

Be touch-and-go

SLL

Against all odds

SLL

No prizes for guessing sth

PLL

Touch all the bases

PLL

The cards are stacked against

LL

Cook the accounts

PLL

PLL

Showing a talent for

SLL

Sb
Chancing your arm
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Be in the lap of the gods

PLL

Take the Bull by the horns

LL

To be bull-headed

SLL

Like a three-ring circus

PLL

At a considerable price

LL

Fly in the ointment

PLL

Put paid to

PLL

Strike while the iron is hot

SLL

Pay the price for

LL

Blessing in disguise

SLL

At the bottom of the (career)

SLL

Look over somebody's

SLL

Ladder
Dead-end job

shoulders
SLL

Born with a silver spoon in

PLL

one's mouth
Run-of-the-mill

PLL

Put the cart before the horse

SLL

Have an ax to grind (with

PLL

Fall between two stools

PLL

At sixes and sevens

LL

Not one's cup of tea

PLL

At sixes and sevens

LL

In one's salad days

PLL

Skate on thin ice

SLL

Get the show on the road

PLL

Botton one’s lips

SLL

Throw caution to the wind

PLL

Get sth off one’s chest

SLL

Paint the town red

PLL

Get up on the wrong side of the

SLL

Put someone in the picture

SLL

PLL

Scrape the bottom of the

SLL

someone)

bed
Give someone the cold shoulder

barrel
Stand on someone’s own feet

LL

Two heads are better than one

SLL

Open a can of worms

PLL

A bad vessel is seldom broken

PLL

White lie

PLL

If the mountain will not come to

MPLL

Mohammad, Mohammad will
go to the mountain
To keep us with the Joneses

MPLL
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Appendix B: Idioms
Notice. Appendix B includes the paragraphs in which the idioms were embedded.
Idiom

Context

Fry
Readability
Level

1

Cat got your tongue

(can't talk?)

8

Mehrdad! How did you like the football match
we watched yesterday? Well, uh... Wasn't it
exciting? I, uh...What's the matter? Cat got your
tongue. Why don’t you talk to me?
2

Money talks

(money can influence people)

9

We've been waiting for three months to get our
car, and people after us have already gotten
theirs.
Well, money talks. Why don't you try giving the
dealer a little money to help you?
I know that money has the power to influence
people, but I refuse to pay money for getting the
car sooner.
3

Drive somebody up a

(annoy someone greatly)

wall

Wow! What a great guitar!
Yeah, they're great, but I can't play it at home.
My family say I drive them up a wall with all
the loud noise.
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10

I get the same thing at home. My family tell me
that I annoy them and get them really angry
whenever I turn up the volume on my stereo.
4

Pulling my leg

(fool someone)

8

Alia, I was invited to be a judge for Asre Jadid
talent show!
Oh, really? Come on, you're pulling my leg!
No, honestly. Do you really think that I'm trying
to fool you?
Well, you've told me foolish stories before.
5

Shake a leg

(hurry!)

8

Monir, you always take a long time to put on
your clothes. Come on, shake a leg!
I'll be finished in a minute. Be patient.
You've got to hurry.
6

Talking through his

(make foolish statements)

hat

We were discussing traditions and customs with

9

Mehdi the other day, and he showed just how
little he knew about other cultures.
What do you mean?
It's easy to see that he was talking through, his
hat! It was difficult to convince him that he was
talking ignorantly.
7

Lost his shirt

(lose a great deal of money)
I ran into Amir at lunch yesterday afternoon.
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10

What's new with Amir?
He wasn't doing so well. he told me he lost his
shirt at the stock market.
Amir does not know business well. I'm not
surprised that he lost a great deal of money.
8

Smell a rat

(to suspect that something is wrong; to sense that

9

someone has caused something wrong)
why the front door is open? Didn't you close it?
I'm sure I did. I can't understand it. I smell a rat.
Me, too. I'm convinced that something is
wrong here. We'd better call the police
9

The early bird

(arriving early gives one an advantage)

catches the worm

Ahmad, the lines for the football game are going

11

to be long! If you want to get tickets for you and
your daughter, remember that old saying, "The
early bird catches the worm."
I guess you're right. My daughter is looking
forward to the game, and I'd hate to disappoint
her. I'll get up early to get a place at the line.
Then I can have the tickets, for sure.
10

Straight from the

(from a reliable source)

horse’s mouth

How did you find out that Elina was engaged?
I got the information from a reliable source.
You mean Elina told you?
That's right. I got it straight from the horse's
mouth
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10

11

Spill the beans

(reveal a secret)

11

Did you know that My friend was going to take
his wife on a trip?
Yes, I did. He was planning on surprising her,
but someone spilled the beans.
What a shame!
Yes, it's too bad that someone told her about the
trip
and ruined his surprise.
12

All thumbs

(clumsy)

12

Hey, Parvin. Can you help me? I can’t write my
assignments.
Sure. Let's see if I can help you.
I guess I'm all thumbs because I'm so nervous.
Well, I suppose that being so nervous would
make you clumsy and awkward.
13

Shoot the breeze

(chat informally)

11

What are you going do this afternoon?
Oh, I don't have anything in mind.
Why don't you come over to my place? We can
listen to music and shoot the breeze.
That is OK. I'd like to relax listening to music
and chat.
14

If the mountain will

(If things aren't going your way, you'll have to

not come to

adjust to the way they are)
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9

Mohammad,

If Babak can't leave the hospital on his birthday,

Mohammad will go

we'll have to take her birthday gift to the

to the mountain.

hospital. If the mountain will not come to
Mohammad, Mohammad will go to the
mountain.

15

To keep us with the

(To show that you are as good or wealthy as

Joneses

other people)
Try to match your neighbors’ lifestyle
I am tired of trying to keep up with the Joneses.
First our neighbor got a swimming pool, and
now all neighbors are building one. Let's just
move to another neighborhood. I can't afford to
live here. We never try to keep up with the
Joneses.
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13

Appendix C: Idioms
Notice. Appendix B includes the paragraphs in which the idioms were embedded.
Idiom

Context

Fry
Readability
Level

1

Cat got your tongue

(can't talk?)

10

2

Money talks

(money can influence people)

13

3

Drive somebody up a wall

(annoy someone greatly)

10

4

Pulling my leg

(fool someone)

8

5

Shake a leg

(hurry!)

8

6

Talking through his hat

(make foolish statements)

12

7

Lost his shirt

(lose a great deal of money)

12

I happened to bump into Doug at lunch
yesterday afternoon.
8

Smell a rat

(to suspect that something is wrong; to sense

9

that How
9

The early bird catches the

(arriving early gives one an advantage)

worm
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12

10

Straight from the horse’s

(from a reliable source)

10

mouth
11

Spill the beans

(reveal a secret)

12

12

All thumbs

(clumsy)

12

13

Shoot the breeze

(chat informally)

12

14

If the mountain will not

(If things aren't going your way, you'll have

9

come to Mohammad,

to adjust to the way they are)

Mohammad will go to the
mountain.

15

To keep us with the

(To show that you are as good or wealthy as

Joneses

other people)
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13

Appendix D: Background Information Questionnaire
1. Age _______
2. Years studying English in Non-English-speaking countries_________
3. Years studying English in native English-speaking countries________
4. Major:
5. TOEFL score: _______ on Paper-Based Test
and/or _______ on Computer-Based Test (CBT)
and/or ________ on Internet- Based Test (IBT)
6. How many hours you spend reading academic materials per week? ______
7. How would you rate your academic English proficiency?
1
lowest

2
low

3
average

4
good

8. Parents Education
School level:
9. Socio-economic status
1. Low

2. Medium
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3. High

5
very good

Appendix E: Pretest/Posttest
1. Come on, Ali! Tell us your idea about our little ride down the rapidly yesterday.
- Well, uh...
- Wasn’t it fun?
- I, uh...
- What’s the matter?__________________?
- If you must know, I’m keeping quiet because I was frightened!
A. Snake got your tongue
B. Cat got your tongue
C. Cat got your mouth
D. Snake got your mouth

2. We’ve been waiting for many months to have our car, and people who put in their
order later have already received their cars.
- Well, ______________. Why don’t you try giving the dealer a little money to get
your car sooner?
- I know well that money has the power to influence people, but I don’t want to pay
extra for a service that they owe me as a client.
A. silver talks
B. gold talks
C. money talks
D. coin talks

3. - Wow! What a guitar!
- Yeah, it’s great, but I can’t play it when my father is at home. He says
I ____________________with all the loud banging.
- I have the same situation at home. My father tells me that I bother them and make
them really angry whenever I play it.
A. drive them up a door
B. drive them up a roof
C. drive them up a window
D. drive them up a wall
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4. - Hey, Majid. I was invited to be a judge for a talent show.
- Oh, really? Come on, you’re__________________!
- Do you think that I’m trying to fool you?
- Well, you’ve already told me foolish stories.
A. pulling my leg
B. pulling my arm
C. pulling my back
D. pulling my knee

5. - Maryam, you always take long time to put on your clothes. Come
on,____________!
- Wait a minute! I’ll be done in a minute.
- You’ve got to hurry or we won’t be able to arrive on time.
A. shake a leg
B. shake a hand
C. shake an arm
D. shake a head

6. - We were discussing cross-cultural issues with Mohammad, and he showed how
little he knew about cultures.
- What do you mean?
- It’s easy to see that he was __________________! He did not know anything
about cross-cultural issues.
- It was difficult to persuade him that he was talking ignorantly. He always makes
foolish statements about cultures.
A. talking through his hat
B. talking through his bat
C. talking through his nat
D. talking through his mat
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7. - I saw Arash at lunch yesterday afternoon.
- What’s new with Arash?
- He wasn’t doing so well. He told me he ______________at the stock market.
- Arash has always invested in stock market. I’m not surprised that he lost a lot of
money.
A. lost his hat
B. lost his jacket
C. lost his belt
D. lost his shirt

8. - Why is the front door open? Didn’t you close it before we went out?
- I’m sure I did. I don't understand it.
-I______________.
- Me, too. I’m think that something is wrong here.
- We should call the police.
A. smell a rat
B. smell a cat
C. smell a dog
D. smell a pig

9. - Arman, the lines for the festival are going to be so long! If you want to buy
tickets for you and Sohrab, remember that “________________________.”
- you’re right. Sohrab is looking forward to the festival, and I don't want to
disappoint him. I’ll get up real early to buy tickets.
A. The early cat catches the rat.
B. The early bird catches the worm.
C. The early duck catches the bread.
D. The early squirrel catches the nuts.
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10. -How did you find out that Elham was engaged? I got the information from a very
reliable source.
-You mean Elham told you herself?
-That’s right. I got it________________________!
A. straight from the horse’s mouth
B. straight from the dog’s mouth
C. straight from the bird’s mouth
D. straight from the fish’s mouth

11. - Did you know that my brother was going to take his wife on a trip?
- Yes, I did. He was planning on surprising her, but
someone_________________.
- What a shame!
- Yes, it’s too bad that someone told her about the trip before my brother tell her.
A. spilled the peas
B. spilled the peanuts
C. spilled the beans
D. spilled the corns

12. - Hey, Amin. Can you help me? I am not able to do my assignments.
- Sure. Let’s see if I can help you.
- I guess I’m ______________because I’m so nervous. I’m already late for my
assignments.
- Well, I think that being nervous would make you clumsy.
A. all thumbs
B. all nails
C. all toes
D. all fingers
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13. - What are you going to do this evening?
- Oh, I don’t have any plan.
- Why don’t you come over to my place? We can listen to some music
and__________________.
-That sounds great. I’d like to listen to music and chat with you.
A. shoot the wind
B. shoot the breeze
C. shoot the rain
D. shoot the snow

14. -I can never meet you. I am always at work.
- I don't usually leave my home, but if you can't come to see me, I'll have to come
see you. If __________________.
A. the mountain will not come to Mohammad, Mohammad will go to the
mountain.
B. it rains, it pours
C. you scratch my back, I scratch yours
D. shoot the snow

15. - Why did she buy an expensive BMW car?
- Well, she lives in a wealthy part of city and she just wants to ______________.
- Wow! I can’t afford to live there.
A. look up to the Joneses
B. put up with the Joneses
C. catch up with the Joneses
D. keep up with the Joneses
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Answer Keys
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

B
C
D
A
A
A
D
A
B
A
C
A
B
C
D
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Appendix F: Instructional Material Motivation Survey (IMMS)

1. When I first looked at flashcards, I had the impression that it would be easy for me.
Not True
Slightly True
Moderately True
Mostly True
Very True
2. There was something interesting at the beginning of the idiom lessons that got my
attention.
Not True
Slightly True
Moderately True
Mostly True
Very True
3. These flashcards were more difficult to understand than I would like for it to be.
Not True
Slightly True
Moderately True
Mostly True
Very True
4. After reading the introductory information, I felt confident that I knew what I was
supposed to learn from this lesson.
Not True
Slightly True
Moderately True
Mostly True
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Very True
5. Completing the idioms in this lesson gave me a satisfying feeling of accomplishment.
Not True
Slightly True
Moderately True
Mostly True
Very True
6. It is clear to me how the content of this material is related to things I already know.
Not True
Slightly True
Moderately True
Mostly True
Very True
7. Many of the flashcards had so much information that it was hard to pick out and
remember the important points.
Not True
Slightly True
Moderately True
Mostly True
Very True
8. These materials are eye-catching.
Not True
Slightly True
Moderately True
Mostly True
Very True
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9. There were stories, pictures, or examples that showed me how this material could be
important to some people.
Not True
Slightly True
Moderately True
Mostly True
Very True
10. Completing all flashcards successfully was important to me.
Not True
Slightly True
Moderately True
Mostly True
Very True
11. The quality of the video helped to hold my attention.
Not True
Slightly True
Moderately True
Mostly True
Very True
12. This lesson is so abstract that it was hard to keep my attention on it.
Not True
Slightly True
Moderately True
Mostly True
Very True
13. As I worked on flashcards, I was confident that I could learn the content.
Not True
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Slightly True
Moderately True
Mostly True
Very True
14. I enjoyed the flashcards so much that I would like to know more about idioms.
Not True
Slightly True
Moderately True
Mostly True
Very True
15. The content of flashcards look dry and unappealing.
Not True
Slightly True
Moderately True
Mostly True
Very True
16. The content of this material is relevant to my interests.
Not True
Slightly True
Moderately True
Mostly True
Very True
17. The way the information is arranged in flashcards helped keep my attention.
Not True
Slightly True
Moderately True
Mostly True
Very True
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18. There are explanations or examples of how people use idioms in flashcards.
Not True
Slightly True
Moderately True
Mostly True
Very True
19. The exercises in flashcards were too difficult.
Not True
Slightly True
Moderately True
Mostly True
Very True
20. This idiom lesson has things that stimulated my curiosity.
Not True
Slightly True
Moderately True
Mostly True
Very True
21. I really enjoyed studying idioms.
Not True
Slightly True
Moderately True
Mostly True
Very True
22. The amount of repetition in this lesson caused me to get bored sometimes.
Not True
Slightly True
Moderately True
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Mostly True
Very True
23. The content and style of writing in this lesson convey the impression that its content is
worth knowing.
Not True
Slightly True
Moderately True
Mostly True
Very True
24. I learned some things that were surprising or unexpected.
Not True
Slightly True
Moderately True
Mostly True
Very True
25. After working on this lesson for a while, I was confident that I would be able to pass a
test on it.
Not True
Slightly True
Moderately True
Mostly True
Very True
26. This lesson was not relevant to my needs because I already knew most of it.
Not True
Slightly True
Moderately True
Mostly True
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Very True
27. The wording of feedback after the exercises, or of other comments in this lesson, helped
me feel rewarded for my effort.
Not True
Slightly True
Moderately True
Mostly True
Very True
28. The variety of explanations, exercises, illustrations, etc., helped keep my attention on the
lesson.
Not True
Slightly True
Moderately True
Mostly True
Very True
29. The style of writing is boring.
Not True
Slightly True
Moderately True
Mostly True
Very True
30. I could relate the content of this lesson to things I have seen, done, or thought about in
my own life.
Not True
Slightly True
Moderately True
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Mostly True
Very True
31. There are so many words on each flashcard that it is irritating.
Not True
Slightly True
Moderately True
Mostly True
Very True
32. It felt good to successfully complete this idiom lesson.
Not True
Slightly True
Moderately True
Mostly True
Very True
33. The content of this idiom lesson will be useful to me.
Not True
Slightly True
Moderately True
Mostly True
Very True
34. I could not really understand quite a bit of flashcards in this idiom lesson.
Not True
Slightly True
Moderately True
Mostly True
Very True
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35. The good organization of the content helped me be confident that I would learn the
idioms.
Not True
Slightly True
Moderately True
Mostly True
Very True
36. It was a pleasure to work on such well-designed AR-infused flashcards.

Not True
Slightly True
Moderately True
Mostly True
Very True
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Appendix G: Semi-Structured Interview Protocol

Working Topic
Augmented Reality and Iranian English Language Learners’ Motivation and Perceptions about
Learning Idioms
Research Question
How do Iranian English language learners studying in the United States describe their experiences
using AR-mediated context to comprehend English VP idioms?
Demographic Information
Date:
Time of Interview:
Interviewer:
Interviewee:
Background Information of the Interviewee:
Nationality:
Gender:
Age:
Academic Status:
Marital Status:
Years Studying English in non-English Speaking Countries:
Years of studying English in English speaking countries:
Procedures
Procedure 1: Describe the project, tell the interviewee about...
(a) Purpose of the study: To explore Iranian learners’ experiences using AR-mediated context
to comprehend English VP idioms
(b) Data being collected: Records and document(s)
(c) Participant's right: Voluntary participation, confidentiality, and use of a pseudonym in the
report
(d) Length of the interview: Approximately 20 minutes
Procedure 2: Have an interviewee sign an informed consent form.
Procedure 3: Ask Interviewee for permission to tape the interview, turn on the tape recorder and
test it.
Procedure 4: Asking the guiding questions
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Guiding Questions:
1. Have you ever used AR/VR googles to learn something or play? Have you ever played
Pokemon Go? If yes, how did it help you use AR flashcards?
2. How much did you already know about augmented reality before this project?
3. Tell me about your experience with AR flashcards?
4. How did you like the flashcards?
5. How much did you already know about augmented reality?
6. Was this your first experience in using AR flashcards?
7. What was easy/hard about using AR flashcards?
8. Do you prefer to use traditional or AR flashcards to learn idioms? Why?
9. What technological tools have you ever used to learn language or idioms?
10. What other additions to AR flashcards would you like to use?
11. Did you use AR flashcards for all idioms in the same way?
12. What AR flashcards did you use to learn idioms?
13. Which idioms do you think needed the flashcards to learn?
14. Which idioms did not need AR flashcards to use?
15. which idioms needed AR flashcards to be learned?
16. What else do you want to tell me about your use of AR to learn idioms?
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Appendix H: IMMS Copyright Clearance from Springer
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Appendix I: IRB Approval
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